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CYANOGEN-COMPOUNDS, 

{Caniinu^iL) 


DicvAMDE  OP  Coi'PKH  or  CrpKocs  Cyanide.  Cn*Cy. — 1.  When 
bydrated  dioxide  of  copper  precipitntcii  by  potash  from  the  solution 
of  the  dichloride  in  hydrochloric  acid,  nud  washed,  is  imniersed  in 
aoDcoua  hydrocyanic  acid,  it  is  converted,  with  evolution  of  licut,  into 
white  dicyanide  of  copper.  (BerzeliuH,  Rnninielt-her^.)  —  2.  Hydrocyanic 
acid  or  cyanide  of  potajisiiim  added  to  a  solution  of  dichbride  of  copper 
in  hydrochloric  acid  fonns  a  white,  curdy  precipitate.  (Proust.) — H.  Tho 
same  precipitate  is  formed  ou  adding  livdrocyanic  acid  to  solution  of 
protoculoride  of  copper  mixed  with  f^ulphurouji  acid.  (Berzeliut*.)  — 
4.  Protocyanide  of  copper  heated  beneath  a  watery  litjuiu  is  converted 
into  dicjrunido.  (Vauqueliu,  Ann.  Chim.  Fhi/s.  0,  120.) 

The  white  powder  obtained  by  cither  of  these  methods  fuses  when 
heated,  giving  off  a  coneidenible  quantity  of  water,  and  yielding  a  light 
brown-rod,  tumefie*!  uiafis.  (Gin.) — The  compound,  treated  with  nitrio 
acid,  jE^ivca  off  binoxido  of  nitrogen.  It  forma  a  colourless  solution  in 
aqueous  ammonia,  a  yellow  solution  in  strong  hydrochloric  acid,  and  ia 
precipitated  from  the  hitter  hy  potofih.  (Vauqueiiu.)  Water  likewise 
reprecipitatcs  diryanide  of  copper  from  its  solution  in  liydrocliloric  acid- 
(Gm.) — This  compound  does  not  dissolve  in  warm  dilute  aulpliuiic  acid. 
It  dissolves  in  carbonate  and  succinate  of  ammonia,  and  likewiee  with 
the  aid  of  heat,  in  sulphate,  hydrochloratc,  or  nitrate  of  ammonia. 
(Wittatein.) 

Dicyanide  of  copper  unites  with  the  cyanides  of  the  alkali-metaJs, 
forming  colourless  saUs,  from  which  acids  precipitate  the  dicyanide  of 
copper  in  thick  white  flakes,  with  evolution  of  hydrocyanic  ncld. 

Two-TiimDS  Cyanidp.  op  Copper,  or  Cupnoso-cnpHic  Cyanide. 
fu  Cu'Cy,CuCy. — Known  only  in  the  bydrated  state.  VauqueliivC-^nn. 
Chim.  HijH.  9,  120),  and  Pagenstecher  (.V.  Tr.  3,  1,451),  who  lirat 
examined  thia  compound,  ap|n'ar  to  have  taken  it  for  protocyanide  of 
cop|>er;  Wohler  (/V/py.  I,  2^6)  fi/Und  that  its  formation  is  attended  with 
evolution  of  cyanogen,  and  Hammelsbcrg  {i^Offff.  42,  121)  confirmed  tho 
i*upposition  (ilandh.  Aufl.  3,  1,  1264)  that  it  is  a  mixture  of  dicyanide 
and  protocyanide  of  copper. — 1.  Hydratcd  protoxide  of  copper  immersed 
iu  aqueous  hydrocyanic  acid  is  converted  into  small,  yellowish  grey, 
crvKtalline  granulen,  (V'auquelin.) — 2.  Hydrocyanic  acid  atldod  to  tul- 
pliatc  of  copper  slowly  throws  down  transparent,  light  green  cry&tals, 
(Paj^enstccher.)  —  3.  The  brownish  yellow  hydratcd  iirolocyanide  of 
copper  precipitated  by  cyanide  of  potassium  from  a  cold  solution  of  a 
cnpric  salt,  is  gradually  converted,  with  evolution  of  cyanogen,  into  the 
M*kin-green  cuproso-cupric  cyanide.  (Wohler,  Gm.)  —  4.  Cuproto- 
potassic  cyanide,  KCy,Cu'Cy,  forms  the  eame  precipitate  with  cupric 
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salts.   (Ranimelflborg). — Tho  compound  must  be  vashod  and  dried 
ordinary  temperatures. 

Siekiii-greeu  crystalliuo  granules  or  transparent  priams,   having 
strong  lustre. 

This  compound,  when  heated  to  J  00*,  gives  off  cyanoijen  and  water* 
and  withoat  losing  its  cry«ta11ino  form,  ie  converted  into  white  dicyaniile 
of  copper.  (Raranielabcr^.)      When  hented   to  100'  under  water,  it  givo3 
off  cyanogen   and  becomes  cream-coloured,  according  to  Wohler,  white 
according  to  Gni. — Nitric  acid  dissolves  tho  couipouuU,  with  evolution  of 
hydrocyanic  acid,  and  forms  a  solution  of  nitrato  of  copper.  (Ranimel.*- 
borg.) — Hydrochloric  acid  al»o  liberates  hydrocyanic  acid  (Pagcnstecher, 
RammeUberg,  Om.),  and,  on  the  application  of  heat,  diissolvea  the  dcco« 
loriEcd  residue,  formini^  a  mixture  of  dichlorido   and   protochloride  oi 
topper.  (Gm.)    Strong  hydrocliloricacid  dissolves  cuproso-cupric  cyanidi 
i>ven  in  the  cold,  forming  a  brown  solution,  which  yiehls  a  white  preci 
pitate  on  the  addition   of   water.    (Gm.)^Aqueou3  solution    of  poUisli] 
Jonverta    cuproso-cuprio    cyanide    into    cuproso-potossio   cyanide,    wil" 
•eparation  of  hydrated  cupric  oxide.    (Gin.) 

CaC3r,Cn»Cy  4-  KO  «  KCy.Cn^Cy  +  CuO. 

On  agitating  the  compound  with  potash,  a  blue  nitrate  U  obtained,  whiok 
when  buile*b  loses  its  colour  and  deposits  black  oxidi?  of  copper,  (liam^ 
iberg.)— Aqueous  ammonia  dissolves  tho  compound,  forming  •  hliMJ 
lotion  and  leaving  a  blue  residue.  (Kammelsbcrg.)— Aqueous  caastio 
ftmniunia  (as  stated  by  Scheclc)  and  carbonate  of  ammonia  diasolro  iU« 
Compound  completely,  even  at  ordinary  temperatures;  other  ammooiif 
ftalts  only  with  the  aid  of  heat,  (Witt^tcin.) — In  an  aqueous  solution  of 
tyanide  of  potassinra,  tho  compound  assumes  at  Brat  a  yellow  colgur, 
because  tho  cyanide  of  potassium  dissolves  the  dicyanido  mokt  auickljrj 
kud  loaves  tho  protocyauide;  but  uftcrwarda  tho  protocyunido  is  likewise^ 
lx>uverted    into   dicyanide   nnd   dii^oU'ed,    with   evolution  of  cyanogen.. 

£jm.}— The  compound  dissolves  with  green  colour  in  aqueous  solution  ofi 
ilphate  of  cojtpcr.  (Scheele.) — Tho  author  observed  neither  solution  nor 
l^reen  colouring. 

Or: 

Ca^ ^ »^,    ft    „..    49  74         aCa'Cy..    270    ....    69*91     ....     TO  4( 

f« ^,„.    ft9     ....     261}4  Cy...       26     ....       C7J  f.  U 

»BIO    ^.^    4ft    ....    23-52       10  HO 90    ....    2S'S2    ....     2A-3T 


Co^/.CaCy  +  AAq  ....  193    ....  10000  3H6  100*00  lOOOO 

Y  4>afnn  (Compt,  rend.  30,  1O90)  prepares  this  compound  by  passiog 
Jnto  a  t<ilcnibiy  tlifute  solution  of  a  cupnc  Rait,  a  solution  equally  diluto, 
of  cyunide  of  potnssintn   or  hydrocyanic  acid,  in  »ucb  propr>rtiou  as  to! 
ivo  a  Comgider.iblc  quantity  of  the  copjwr-salt  undccomposed ;— or  b/ 
dng  A  stronm  nf  hydn>cyanir  acid  vapour  into  water  in  which  cuprioi 
:idr    \n  susprnded.      The    nrecijiilate    fonued    is  yellow    at    first,    bull 
tnpidly  bpcomes  green,  and  gives  off  a  considerable  quantity  of  cyauogen* 
■The  grern   prefipltate,   which   has  a  cn'stnlline  aflf>pct,   contains  1    At. 
Urater.  «)  that  its  formula  ia  Cn'Cy.CoCy  •\-  Aq.     At   100'  it  gives  off] 
irater    without  decomposing,  bnt  at   higher    temperatures    it   g-ivca   oif, 
Ityanogen,  and  in  converted  into  euprons  cyanide.     Acids  separate  whito 
iproD«  cyanide  from  it,  producing  at  tbo  same  tjmo  a  cupric  salt,  and 
'iu  hydrocynnie  acid.     Caustic  potasli  transforms  it  into  cupro- 
of  iK>tassium   and  cuprio  oxide.     Ammonia  dissolrea  it  very 


AMMO.VlACAt  CUPKOSO-CUPRIC  CYANIDE. 


easily,  forming  a  1)1  uo  Htfnid  wliich  by  spontaneous  evaporation  deposits 
bcaiiiiful  ^reen  needles  of  biatniuoniiical  ctiproso-cupric  cyanide,  {vitl, 
'"/•) — It  dissiolvea  very  readily  in  aijueoiis  cyiinido  of  pota^einin,  forming 
a  colourless  or  slightly  bluish  liquid,  which  60on  changes  to  a  crystalline 
mtkus  having  a  nacrouiis  tupoet,  and  cousisting  of  cuprocyanido  of  potaa- 
sluin;  its  formation  is  attended  with  evolution  of  cyanogen. 

b.  2Cu*Cy,CuCy  +  Aq. — When  a  cnpric  salt  is  precipitated  by  a 
mo<lerately  eonccntrate<l  solution  of  cyanide  of  pota««ium  a<idcd  in  suf- 
ficiout  quantity  to  throw  down  nearly  all  the  copper,  an  amorphoQH 
powder  ie  obtained,  of  an  oUve-ycllow  colour,  and  a  largo  quantity  of 
cyanogen  is  given  off:  the  precipitate  has  the  compoaitlon  above  etatoi — 
Both  tliis  compound  and  the  preceding  (a)  are  very  instable,  aometimcH 
decompofing  spontaneously,  sometimca  on  the  slightest  rise  of  tempera.- 
tare,  and — especially  in  presence  of  a  large  excess  of  hydrocyanic  acid — 
gtvizig  off  hydrocyanic  acid,  oud  leaving  cuprou:]  cyanido.  (Dufau.)  T 

PnoTocYAMDB  OP  CoPFER,  Of  CopRic  CvANiDE.  CuCy. — Known 
only  in  the  hydrated  state, — 1.  Carbonate  of  copper  treated  wiih  aqueous 
hydrocyanic  acid  ^ives  oif  carbonic  acid,  and  fornu  brown-yellow  proti>- 
cyanide  of  copjwr.  (Scheelc.)  —  2.  Hydrocyanic  acid  added  to  acetate  of 
oopper  immediately  throws  down  the  tnmo  compound.  ( Pngenstcchcr, 
JV'.  7'r.  3,  1,  4al.)  —  3.  Aqueous  cyanide  of  potassium  added,  not  in 
eace«a.  to  ©old  solutions  of  cupric  eiilt«,  throws  duwn  brown-yellow  pruto- 
eyanide  of  copper.  (Scheele.)  This  brown-yellow  precipitatu  ot  hydrated 
protocyanide  of  copper  decomposes  8pontaneouRly  at  ordinary  temjMjra- 
tiirc4  into  cyanogen  gaa  and  hydrated  cuproso-cupric  cyauidej  and  this 
mixture,  when  heated,  gives  ofl'  a  lar^u  qunutity  of  cyanogen,  aud  ia 
lonverted  into  white  dicyanlde  of  copper. — In  consequence  of  t\u8  great 
tendency  to  decomposition,  the  properties  of  cupric  cyanide  are  but  little 
kaowo. 

CuprocjfaniJjs  o/'  Aminonium,  NH*Cy,Cu'Cy.— Eii»l»,  according  to 
MoDthicn  (A'.  J.  Phoiin.  U,  257).  who.  howevt*r,  says  nothing  more  al>uut  it.— 
t  In  the  preparation  of  biamnioniacal  cuproso-cupric  cyanide  {vid.  inf.) 
by  the  action  of  hydrocyanic  acid  on  eupno  oxide  euspcnded  in  ammonia, 
if  tlie  passage  of  the  gas  be  continued  after  the  needles  of  the  ^reen 
cyanide  have  been  formed,  thcte  crystals  6rst  redissolve,  then  the  liquid 
gradually  bcconicji  paler,  and  soon  losea  itp  colour  completely.  When 
coiicentrated  and  left  to  cool  slowly,  it  deposita  beautiful,  eolourlcaa, 
lifizuatic  needles  of  cuproeyanide  of  animoniiim.-^This  compound,  like 
corresponding  j>otassium-salt,  is  but  slightly  aoluble  in  water,  and 
0  that  ealt  also,  decomposes  when  continuoui^ly  boiled  in  that  liquid, 
Ucatetl  to  100°,  it  givce  off  cyanide  of  anunoniuiii;  nt  a  alightly  higher 
temperature,  it  ia  rapidly  converted  into  pure  cuprous  cyanide.  (Oufau.)  H 

Ammomacal    Cvproso-cnpric    Ci^anidf.      a.    XH*Cy,2Cu*Cy,nO  — 

Vvprocyanurtf  He  ntirre  annnoniacal. — Cupric  fiulpbatO  forms  With  CUproC\Tinida 

of  ammonium,  a  yellow  precipitate,  which^  when  wnchod  aud  dried  in 
vacuo,  givcit  oft'  cyanogen  aud  turns  green: 

2(NU*Cy,Cu'Cj)  +  CqSO  +  IIO  «  NU*Co*Cy\HO  +  NiI*O.SO»  +  Cy- 

Thii!  precipitate  Is  docom]>oscd  by  acids  and  givoa  oflf  ammonia  when 
acted  upon  by  tixed  alkalis.  (Monthicrs.) 
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S  methylbne:  secondary  nucleus  ctnh. 

mltfl.   (RaDiraelsborg:). — Tbo  compound  must  be  washed  and   dried 
ordinary  temperatures. 

Sitjkiu-greeu  crjrstallino  granules   or  transparent  prisms,   having  W 
Btronp  lustre. 

Thia  compound,  when  heated  to  100°,  gives  off  cyanoijen  and  water, 
aud  without  loRiiig  it9  cryvtalline  form,  i«  oonvertod  into  white  dioyaDi<lff^| 
of  copper.  (Raiumelsber^.)     When  heated  to  100^  under  water,  it  ^ivefl^l 
off  cyanogen   and  becomes  cream-coloured,  according  to  W6bler,   white 
according  to  Gtn. — Nitric  acid  dissolves  the  compound,  with  evolution  of 
hydrocyanic  acid,  and  forms  a  solution  of  nitrate  of  copper.  (Rammel&- 
berg.) — Hydrochloric  acid  also  liberntes  hydrocyanic  acid  (Pagenstecher, 
Rammelaberg,  Gm.),  and,  on  the  application  of  beat,  dissolves  the  dec 
lorieed  residue,  forming  a  mixture  of  dichloride   and   protochloride 
i6opper.  (Gni.)    Strong  hydrochloric  acid  dissolves  cupro-to-cupric  cyanid6| 
©ven  in  the  cold,  forming  a  brown  solution,  which  yielda  a  white  preoi 
pitato  on  the   addition   uf   water.    (Gni.) — A^ucoui]  Holution    of  potash 
©onverta    cuproBo-cupric    cyanide    into    cuproso-potassio   cyanide,    wi"*^ 
teparatiou  of  hydrated  cupric  oxide.   (Om.) 

CuCjr*Cu'C7  4-  KO  -  KCy.Cn^Cy  +  CuO. 

On  ngttnting  the  compound  with  potash,  a  blue  (iltratu  is  obtained,  whicki 
when  builoil,  loses  it^  colour  and  deposits  black  oxidn  of  copper.  (liam< 
bicUberg.)— Aqueous  ammonia  dissolves  tho  compound,  funning  a  blot] 
solution  and  leaving  u  bluu  residue.  (Rauimelsberg.) — Aqueous  caaatio: 
Ammonia  (as  stated  by  Schccle)  and  ciirlionate  uf  aiumoniiL  dif^nlve  tli4 
Compound   completely,  even   at  ordinary  temperatures;  other  ainiuoni^ 
baits  only  with  tho  aid  of  heat.  (AVittstein.) — In  an  aqueous  solution  of  | 
Ityanide  of  potassium,  the  com(>uuml  acsumes  at  tirst  a  yellow  colouri 
1>t!cause  tho  cyanide  of  pola«tiiun]  dissolves  tbo  dicyaoide  mo^t  uuiokl/J 
■knd  leaves  the  protoeyanidc;  but  afterwards  tho  protocynnide  is  likewise' 
'QDiirerted    into   dicyanlde    and  diKsolved,    with   evolution   of  cyanogen, 

£Gm.)— The  compound  dUsolves  with  green  colour  in  aqueous  solution  of 
ulphale  of  copper.  (Scheele.) — Tho  author  observed  neither  solution  nor 
gteen  coluuriog. 

Or: 

Ca —     fl     ....     49-74         3Cu'Cy    .     270     ....     69-95     ....     70  411 

lO . i)     ....     28-94  Cy...       26     ...       0*7:1  6  17 

9  HO    ...- «»    „..     25  J2       10  HO 90    ....    25-52    ....    a5'5T 


|Q|K^.CuCy  +  5Aq  ....  195 


100-00 


386 


100*00 


lOooa 


•  'H  4>afaa  (Compi.  rend.  3fl,  1090)  premrcs  this  compound  bv  passing 
foio  ft  lolembly  dilute  solution  of  a  cupnc  wilt,  a  fiMulion  t»qunlly  dilute' 
of  cyanide  of  jHitnAsinm  or  hydrocyanic  aci<l,  in  such  prop«»riion  lu  tol 
[ibavo  a  c*»n«idcn»b!o  qtinntity  of  tho  copjtcr-^alt  undcrompocotl ; — or  by 
^tossing  n  Mrrnm  of  hydrocyanic  acid  vapour  into  walrr  in  which  cupno! 
ttide    is  "  !       The    precipitate    formed    is  yellow   at    first,    but 

ipidly  br^  .  i-n,  and  give*  off  a  considerable  quantity  of  c^-anogcn. 

/The  green   prei-ipitale,   which  b:is  a  crvstaUine  asprct,  contains  1    At. 
'crater,  so  thai  ii-i  formula  is  Cn'Cy.CuCy  -f  Aq.     At   100'   it  gives  off 
1  Water    without  decomposing,  but  at    higher    loniponitures    it   give*   offi 
,fv  '"'""^n   find  i«  converted  Into  cuprous  cyanide.     Acids  separate  whito 
c  vanidc  from  it,  producing  at  the  same  time  a  cupric  lalt,  as^ 

,«l.hMM..v.itg  hydroc^'anic  acid.     Caustic  potasli  transforms  it  into  enpro- 
inide  of  pota«sinm   and  cuprio  oxide.     Ammonia  diMolvea  it  ' 
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AMMONIAC-U.  CUI'R080-CUl'IU(J  t^ANIUE.  t 

easily,  forming  a  l»lao  li^tuid  which  by  spontaneous  evaporation  dcposite 
^eautiful  ^rcen  needles  of  biaintnooitical   cnproso-coprir  cyanide,   (vtc/. 
t/.} — It  disijolvea  very  readily  in  aqueous  cyanide  uf  iMJtasjsiuiu,  forming 
a  colourless  or  slightly  bluish  liquid,  which  soon  chan^^cs  to  a  crystalline 
nia^  having  a  nacreous  oapcct,  and  coDsistiu^  of  cuprocyanide  of  potaa- 
Um;  its  funiiatiuu  is  attended  with  evolution  of  cyanogen. 
b.  2Cu^Cy,CuCy  +  Aq.— When  a  cupric  salt  is  precipitated  by  a 
leratcly  concentrated  solution  of  cyanide  of  potassium  added  in  suf- 
t   quantity  to    throw  down   nearly  all   tho  copper,  an  aniorphouH 
r  is  obtained,  of  an  olive-yellow  colour,  and  a  largo  quantity  of 
fen  is  given  off:  the  precipiUte  has  the  composition  Jibovo  etato*L — 
ih  this  compound  and  iho  preceding  (a)  are  very  iu«tiible,  aometimeK 
decouipoaing  Hpnutancously,  eometimeij  on  tbo  slightest  rise  of  tempera- 
ture, and — especially  in  prcaencc  of  a  large  excess  of  hydrocyanic  acid — 
'viug  off  hydrocyauic  acid,  and  leaving  cuptX)U3  cyanide,  (iJufao.)  T 

Pbotoctantdb  op  CoPi'En,  or  Cirpnic  Cyanidk.  CnCy. — Known 
ly  in  the  hydrated  state. — 1.  Carbonate  of  copper  treated  with  aiiucuus 
drucyuaic  a<;id  gives  off  carbonic  aoh]^  and  forms  brown-yellow  proto- 
nide  of  copper,  (.^cheele.)  — 2.  Hydrocyanic  acid  a'lded  to  acetate  of 
per  immediately  throws  down  the  tame  compound.  (Pagenatecher, 
3'r.  3,  1,  45\,)  —  3.  Aqueous  cyanide  of  poUtHKiuni  added,  not  in 
68**,  to  cohi  flolutioni!  of  cupric  salts,  throws  down  brown-yellow  pn»tn- 
ide  of  copper.  (Scheele.)  This  brown-yellow  precipitate  of  hydrated 
protocyanido  of  copper  decomposes  spontaneously  at  ordinary  tempera^ 
turcs  into  cyanogen  ^s  and  liydraled  cuproso-cupric  cyanide;  and  this 
mixture,  when  heated,  gives  off  a  largo  quantity  of  cyanogen,  and  is 
converted  into  white  dicyanide  of  copper. — In  consequence  of  this  great 
deocy  to  decouipositiuu,  the  properties  of  ouprio  cy*anidc  arc  but  littlo 
own* 


Cuprocyanid^   of  Ammonittnu     NH*Cy,Cu*Cy. — EjcisU,  nccordiog   to 

&Ionrhier«  (iV,  J.  Pharm.  II,  2^7),  who,  howevrr,  says  nothing  more  abuut  it. — 
%■  In  the  preparation  of  biammoniacal  cuproso-cupric  cyanide  [vid.  inf.) 
by  the  action  of  hydrocyanic  acid  on  cupric  oxide  auspen<lcd  in  amnicmia, 
if  the  passage  of  the  gas  bo  continued  after  the  needles  of  the  green 
lyanide  have  been  formed,  these  crystals  first  redii'solve,  tlicn  the  liquid 
^nidually  becomes  paler,  and  soon  loses  its  colour  completely.  When 
^Dcentnite<i  nnd  left  to  cool  slowW,  it  deposits  beautiful,  colourless, 
nsmalic  needles  of  cuprocyanide  of  ammonium. — This  compound,  like 
corre»;ponding  potusaium-salt,  is  but  slightly  soluble  iu  water,  and 
;e  that  salt  also,  decomposes  when  continuously  boiled  iu  that  liquid. 
Lted  to  100",  it  givee  off  cyanide  of  ammonium;  at  a  Mightly  higher 
ipeniture,  it  is  rapidly  converted  into  pure  cuprous  cyanide.  (Dufau)  ^ 

Ammoniaial  Cu/yroso-cupric  Cyanide,  a.  NII'Cy,2Cu*Cy,!tO  — 
irocyajiure  dt  euitre  flwmofiiflM/.— Cupric  sulphate  forms  with  cuprocynnido 
ammonium,  a  yellow  precipitate^  which,  when  washed  and  dried  in 
:uo,  gives  otf  cyanogen  and  turns  green: 

2(SH*Cy.Ca«Cy)  +  CuSO^  +  110  =  NH^Cu»Cj\HO  +  NH^0,SO*  +  Cy. 

This  precipitate  is  decomposed  by  acids  and  gives  off  ammonia  when 
:d  upon  by  fixed  alkalis.  (Mouthicrs.) 

B  2 
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n  h.  NFP^CVCy.CaCT.HO.  Cyammre  ftycwiytift  mmmmiaeal.- 
'^\*lieii  a  solution  of  cyankle  of  ammonium  is  mixed  vrith  a  eoprie  aalt,  a 
oonsKlrraSlo  onantity  of  ryano^n  is  di8Poga;re<l.  and  a  blaish  green 
pradptUte  i«  formed  coniainiDg^  ammonia^  and  having  in  fact  the  coropo- 
aitaoii  jost  stated. — Bluish  green  amoqihous  powder,  slightly  soluble  in 
cold  water,  to  which  it  imparts  a  faint  blue  coloar  :  when  boiled  in 
water,  it  give«  oft  ammonia,  and  is  reiolr<Hl  into  cuprocyanide  of  ammo- 
nium, which  remains  in  solution,  and  cuproua  cyanide,  which  is  preci- 
pitated.— ^Hic  cuproti*  cTftnide  obCaiord  in  thU  uid  ia  certain  smtUr  rcactkrai  hu 
iWHV  or  teu  of  a  broirn  coloar.  but  15  identical  in  compAvitioa  with  the  white  cymniiie. 
The  compound  is  permanent  in  the  air  at  ortlinaiy  tempentures,  but 
gtVM  off  wat«r  and  ammonia  at  100^;  a  licot  somewhat  greater  converts 
l|  npidly  into  cuprous  cyanide.  (DufiiD.) 

«.    3NH\Cu°Cy.CuCy.        (>«nrr#  eu^nt^e^prifw  himmmomimc^.  —  1.    The 

ipouud  6  disHolves  readily  in  ammonia,  forming  a  sky-blue  liqni 
which,  by  tiKmtaneoos  eraporation,  deposits  beautiful  green  needles  havii 
the  roroposiiion  just  stated. — 2.  A  more  ciinrcnient  method  of  obtainii 
(bia  coni|K»uDd  is  to  paes  a  stream  of  hydrocyanic  acid  vapour  into  am- 
monia Gontaiuing  cnpric  oxide  in  sospension.  The  oxide  of  copper  di»- 
eolvee  at  dm  under  the  influence  of  the  hydrocyanic  acid;  bat  after  a 
while,  small.  brillLtnt  green  ne<HUc5  appear  in  the  liquid,  and  in< 
rapidly  in  tjimntity;  the  operation  is  tlirn  to  be  stopped,  and  the  ^ 
loll  to  cool,  whrrcupun  it  deposits  anot]>er  crop  of  the  green  needles. — 
3.  Thin  Mtit  is  11)50  formed  by  dissolring  dicraaide  of  copper  in  ammonia. 
Tho  volution  remains  ooWuneae  if  proleCteJ  &om  the  air;  but  if  oxygen 
haA  access  tu  it.  in  er»r  n>  onalt  »  ^auiity.  it  rapidly  tarns  blue,  aad 
when  cvA|»orated.  >  needles  of  the  salt  c.—  Biammoniacal 

cupn>«>oiiprir  cyst:  '.  green,  prianatic  needles,  having  a 

m<'  •;  it  i»  unalterable  in  tbe  air,  iosoloUe  in  water,  and  exhibits 

wii.  re.ij^riit*  tb«  SUM  actiotts  as  cnproeocapric  cyanide  tmd  the 

^MnrHiniHl  h.   (Pufau.) 

d.  3NH'.CuH>.riirv.  <V—wnsyis»iyifwHhi  an  ar*/.— The  com- 

Cuid  c  *\'\mnoU-<»  warm  atineoiis  annnenk;  aad  if  the  amnooia 

eoostantly  kepi  ._  .  1  .  ^  by  paswng  a  etrMBi  of  MDWoiiiaeal  gas  into 
tbe  liquid,  the  aoletioft,  wbeo  afterwards  left  to  eoo),  dep<u>its  cither 
|Mn^Ti-.i.(;^  >  fv^tes  w  CT^riuUiae  plate*  of  a  Sae  blue  eoUwr,  consisting  of 
ih.  i  a,— This  ealt,  WM  cxpoeed  to  tbe  »it,  girts  off  ammonia 

a&«;  ,4.i...  ^i«>eB.     U  Bay  alee  be  pre|Mkiod  froen  cvproeociipno  cyanide  or 
the  eeapouid  k  (Dabs.)  5 

J       KCv,Cn»Cv.— 

909),  who.  bowrver.  does 
Mitinilsr  v«rtrty«f 

ta  tiemM  sywMi  ef  fmamimm,  faaala(  iw|iinjwiili  aai  nipkiite  «i 
A  hisielii,)—  1.  Hjdrated  cmpne  exidr>  or  c^roeo- 


a  Mflkmit  fw«  iiuMtfaslL     (CsswimliM  CmearlU' 


CUPnOCYANIDE  OF  POTASSIUM. 


cupric  cyanidoj  is  dissolved  in  aqueous  cyanide  of  potassium,  and  tlie 
filtrate  evaporated  to  the  crystallirmg  point.  (Ittncr.)  From  this  mode 
of  preparation,  Ittner  was  led  to  regard  the  crystals  as  hydrocyanate  of 
Coptic  oxide  aud  potaeL  (protocyaiiide  of  copper  and  potjwsiuin);  but 
when  cuprio  oxide  or  cupric  cyanide  is  dissolved  in  cyanide  of  potitssium, 
cyanogen  is  set  free,  so  that  on  adding  hydrochloric  acid  to  the  solution, 
white  cnprous  cyanide  is  thrown  down.  (Gni.) — Mouthiers  pours  excess 
of  potash  on  hydratcd  cupric  oxide,  and  adds  hydrocyanic  acid  till  the 
hydrate  i**  dissolved,  and  the  liijuid  becomes  quite  colourless.  To  obtain 
a  perfectly  white  salt,  he  avoids  the  application  of  heat.  —  2.  Dicyauide 
of  cjppcr  is  precipitated  by  cyanide  of  potassium  from  the  solution  of 
the  dichlonde  in  hydrochloric  acid,  and  potash  added  to  the  liquid  till  it 
re<ldens  turmeric,  then  hydrocyanic  acid  till  its  odour  becomes  permanent, 
then  potash  again,  and  so  on  nltcniatelyj  the  resiilual  white  powder  is 
then  dissolved  by  adding  a  largo  quantity  of  water  and  boiling,  and  the 
liquid  evaporated  and  cooled.  The  salt  A  crystallixes  out  first,  after- 
wards the  mure  soluble  salt  B.  (Gm.)  — 3.  This  compound  may  also  be 
obuined  by  adding  cyanide  of  potassium  to  the  aqueous  solution  of 
acetate  of  cop|M>v  till  the  precipitate  which  forms  at  tirst  is  redisaolved* 
The  solution,  which  is  formed  with  evolution  of  cyanogenj  assumes  at 
first  a  purple-red  colour,  but  afterwards,  on  fnrthcr  addition  of  cyanide 
of  potassium  and  heating,  turns  yellow.  (Itamnielsberg.)  The  solution, 
whether  preparcd  according  to  1,2,  or  3,  yields  on  evaporation  or  cooling, 
first  a  comparatively  small  quantity  of  the  crystallised  salt  A,  and  then 
by  further  evaporation  and  cooling,  a  larger  quantity  of  the  crystals  B 
(Uammeluberg.) 

F,  &  E.  Rodgers  {Phil,  3ftj(f.  J.  4,  96),  likewise  fre((uently  obtained 
a  purple-red  solution,  which  however  soon  turned  yellow,  and  when 
heated  became  colourless;  with  cream  of  tartar,  the  s(dution  while  still 
red  gives  a  light  red  precipitate,  but  after  decolorization,  a  white  pre- 
cipitate. I  hare  likewise  frequently  obtained  this  purple  solution 
(Uandb.  Aiifl.  3,  1,  I'2G8,}  on  bringing'  ciiprosocupric  cyanide  in  contact 
with  potash  and  hydrocyanic  acid,  whtch  \vxs  turncil  brown  by  sp(m- 
taneous  decomposition:  it  lost  its  purple  colour  when  treated  with  excess 
of  potash,  but  recovered  it  on  the  adJitiun  of  a  gmall  quantity  of  hydro- 
chloric acid;  by  spontaneous  evaporation,  it  yielded  crystals  of  the  salt 
B,  contaminated  with  a  brown  powder  (paracyanogen  ?). 

Transparent  |iriani8,  needles,  and  lamime,  jmie  yellow  aceording  to 
Ittner  and  Gm.,  but  colourless  according  to  Rainmelaberg,  who  regards 
the  colouring  as  accidental;  also  according  to  Meillet  (A.  J.  Pharm,  3, 
443),  and  Monthiers  {N,J.  Pharm.  11,  255).  Taste  bitter  and  metallic. 
(Ittncr.) 

The  crystals  when  heated  give  off  a  small  quantity  of  water  [pro- 
bably only  hygroscopic],  become  white  and  opaque,  and  afterwards  fuse 
to  a  transparent  liquid,  pale  blue  by  transmitted  light,  but  having  fine 
brown-red  particles  floating  in  it,  which  impart  a  brown-red  colour  to  it 
by  reflected  light;  no  further  decomposition  ensues  at  a  moderate  red 
heat  (Gm.)  These  browu-red  particles,  which  separate  from  the  ori- 
ginally colourli'83  liquid,  consist  of  very  finely  divided  copper,  whence 
also  proceeds  the  blue  colour  which  the  liquid  afterwards  exhibit-'^  by 
transmitted  light.  (Ramnielsberg.) — Sulphuretted  hydrogen  pa'Jscd  tlnough 
the  aqueous  solution,  throws  down  but  a  .small  quantity  of  cupper,  even 
after  a  longtime.  (Ittner.  Uammehberg.) — The  stronger  acids  added  in 
Biiiall   quantity  throw  down  white  dicyauide   of  copper  antl   eliminate 
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Iiydrocyanic  aciil.  (Om.)  Tlio  sauio  eflfect  in  produced  Ly  the  f^alU 
ferrio  and  atanuic  oxide,  cxccjtting  that  the  LydtiitOd  of  tlioso  oxides  are 
at  tbe  fianm  time  precipitated.  (Utnf^r.)  Mercuric  «alu  tlirow  duvm 
bydmcyanate  of  cuprio  oxido  [dicyanide  of  copper]  with  formaLion  of 
cyaitido  of  mercury  und  a  pota«li  &aU.  Alkalis  have  no  oclion  on  tUiit 
rompoutid.  (Ittner.)  The  crystata  dissolve  tipiiriugly  ia  waC«r,  with 
partial  eoparatioD  of  dicyanidu  of  coppor.  whereby  tliey  become  opa<)UO, 
aud  afterwarda  crumble  to  a  white  powder.  Tbe  aolutioo  when  evapo- 
rat4**l  fir«t  yields  cryslaU  of  the  »aU  A,  then  of  B;  the  former  is  there- 
fore reitdort'd  feolublo  iu  water  only  through  the  medium  of  the  latter. 
(Hnniuitibborg). 
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CuprocyaniiU  af  Polumttpi  B.  3KCy,CirCy. — Discovered  by  Qm. 
{Haudb.  Aufl.  3,  I,  12G8);  moro  minutely  examined  by  UummeUberg 
(Poffff,  42,  124). — Preparation,  the  same  as  that  of  the  salt  A.  In  «omd 
ca«C8,  the  salt  A  cryt>tallize4  first  from  the  liquid,  and  afterwards  the 
flalt  B;  or  if  tbe  quantity  of  cyanide  of  potai^ium  present  l>e  con^der- 
«blc,  the  i^alt  B  crystallizes  out  alone.  (Gra.»  HammeUherj?.)  Aocordiog 
to  Prince  Dagration  (J.  pr.  Chen.  31,  307),  copper  dissolve*  iu  aquoouf 
cyanide  or  ferroeyiuide  of  |)otas.';ium,  and  in  tliis  reaetiou,  the  same  salt 
\h  produced  together  with  free  potiu*h  (comp.  EUner,  VII,  417). 

Coluurlcbs,  transparent,  rhombic  prisms,  truncated  on  the  hkioral 
odgciji,  and  having  (t'tfided  8ummit3.  (Gm.)  Permaneut  in  tho  air  (Kam- 
ineUbcTg)  :4  bluish  white  tint  after  long  koepinjj,  (Gm.) — Tho 

eryst^ilfi  •!  wheu   heated,   and  at  a   temperature    much    below 

tvducas,  they  tuoo  without  loss  of  water,  and  form  a  liquid  which  14 
likcwiae  blue  by  transmitted,  and  brown-red  by  reflected  li^ht,  aud  does 
But  uuder;:o  uny  further  deeonipoMtion  at  a  niodurnte  red  heat ;  uu  coulingi 
ttuliditiet)  into  a  ma«s  coloured  reildifih  wliite  by  admixed  purtiele«  oC 
ppot. — Small  quunliticti  of  tbe  Mrongrr  acids  precipitate  dicyanide  of 
eoppcr  from  the  Kolution,  and  Uborato  hydrocyanic  arid.  {Gm.)  A  simitar 
Qtlcct  ie  produced  by  ferric  euhn^  a  proeipitaie  of  bvdrated  ferric  oxide 
bcinx,  however,  formetl  at  the  askiuQ  lime.  (Uiimniel(ibcr>;.)  Mercuroufl 
nitrate  forms  a  groou  precipitate.  (Gm.") — Tho  *alt  dissolves  readily  in 
Wat^r,  aud  it»  wtirm  coueentrate^l  Mduiiou  take.*i  up  a  con^idernble  quaD* 
tity  of  tht*  Kuh  A;  HO  tlmt  a^  it  cools,  crystals  of  A  fcpnmtc  out.  (RjiBl* 
VieUberg.)  The  solution  of  the  wilt  H  form*  a  pale  vclluw  precipitate 
vilh  cupric  inlta.  (Om.,  F.  Ik  £.  Uudgcrs.)  'iU'is  precipitate  bhouM  b«: 
Cu*Cy*. 
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H  Cyprotyan\d«  </  PtAauium  C     2K('y,3Cu»C'y.— Fonned   by  tbft 
action  uf  potath  ou  fuM:d  dtcvanide  uf  rop|>rr.  (lUraineUhcrg,  i'<^>  ^^f 


BJjJIBII^^P  CUPROCTANIDES.         ^fgg^m  f 

Cttproet/anide  of  Sodiimt. —  Fonned  by  precipitating  the  solutioa  of 
red  cuprocyauide  of  barium  with  au  eciuivaleut  quantity  of  sulphate  of 
soda,  aud  evaporating  the  filtrate,  which  contains  purpurate  of  soda  as 
well  as  cyanide  of  copper  and  sodium;  the  former  of  these  salts  efflo- 
resces at  the  edge,  while  the  cuprocyanide  of  sodium  remains  iu  the 
ba^in  i  sthe  form  of  small  needles,  which  arc  permanent  in  the  air. 
(Meillet,  A'.  J.  Pharm.  3,  413.) 

Cuprocpanide  of  Barium. — When  aqneons  hydrocyanic  acid  ia  poured 
upon  a  mixture  of  carbonate  of  copper  uiid  hydrate  of  baryta,  the  whole 
dis>olvo8  with  brisk  effervescence.  The  carmine-coloured  precipitate 
formed  by  purpurate  of  ammonia  is  evaporated,  whereby  it  gradually 
loses  its  colour.  Water  pourud  upon  the  residue  dititaolves  out  the  colour- 
less cuprocyanide  of  barium,  leaving  a  residue  of  carbonate  of  baryta. 
(MeUlet.) 

Cuproci;ani<l€  of  Uranium  f — Cuprocyanide  of  potassium  B  added  to 
hydrochlnrate  of  uranic  oxide  throws  down  a  pale  yellow  powder.  (Gm.) 

Cuprocyanuie  qf  MangancM, — a.  Cuprocyanide  of  potassium  A  forms 
with  mangauous  salts  a  yellowish  white  precipitutCj  which  dissolves  iu 
acids  with  evolution  of  hydrocyanic  acid,  (itiuer.) — 6.  Cuprocyanide  of 
potaiisium  B  forms  a  white  prcctpitaio  with  mungauous  salta   (Gm.) 

iSetquici/anide  of  Manganat  and  Copper. — Sesquicyauide  of  manga- 
nese and  potassium  forma  a  grey  precipitate  with  cuprio  salts.  (Kam* 
meUberg.) 

Cuprocyanide  af  BUmuth, — Cuprocyanide  of  potassium  A  forms  with 
bUmuth-eait§  a  yellowish  white  precipitate,  which  dissolves  in  acids  with 
evolution  of  hydrocyanic  aciil.  (Ittncr.) 

Cuprocyanide  of  Zinc, — a,  Cuprocyanide  of  potassinra  forms  with 
sinc-aolts  a  white  precipitate,  which  dissolves  in  acids  with  separation 
of  hydrocyanic  acid.  (Ittner.)— 6.  The  oopper-ealt  B  yields  curdy  white 
flakes.  (Qm.) 

Cnpyocyanide  of  Cudmium, — Cyanide  of  cadmium  aud  potassium 
added  to  solution  of  sulphate  of  copper  throws  down  a  browuiiih  white 
precipitate,  with  evolution  of  cyanogen  gaa.  (Rammelsberg.) 

Cuprocyanide  of  rm.— -Cuprocyanide  of  potassium  B  forms  a  white, 
curdy  precipitate  with  protochloriae  of  tin.  (Qm#J 

Cuprocyanide  of  Lead. — a.  Cuprocyanide  of  potassium  forms,  with 
lead-salts,  a  whitish-green  precipitate  (white,  according  to  Rammelsberg), 
which  dissolves  in  acids  with  evolution  of  hydrocyanic  acid.  (Ittncr.)— 
h.  The  copper-salt  B  precipitates  lead-salts  in  fine,  white,  onrdy  flakes. 
(Gm.) 

Cuprocyanide  of  Iron, — a.  Cuprocyanide  of  potassium  A  forms,  with 
ferric  salts,  a  greenish  yellow  precipitate,  from  which  acids  dissolve  out 
dicyanide  of  copper,  leaving  a  residue  of  protocyanide  of  iron.  (Ittner.) 
The  precipitate  is  white,  hut  turns  yellow  when  exposed  to  the  air,  the 
surface  becoming  yellowish  green,  (Rammelsberg.)--^.  Cuprocyanide  of 
potassium  B  forms  ayellow  precipitate,  which  turns  greenish  on  exposure 
to  the  air  (HammelBoerg) ;  according  to  F.  k  K.  Rodgcrs,  the  preGi]>itate 
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U  wbite.     With  gTten  vitriol  freo  from  ferric  oxido^  the  author  obtiuned 
DO  )>rocipita.to. 

Cuprou*  Ferrocyanidc.   Cu*FeC^? — Ftrrocyanide  of  potabainm  added 

A  floliitioii   of  didiloridc  of  copper  in  liyJroclilorio  acid  thrown  down 

'bitO  flakcfl  vliidi,  when  cxpoticd  to  the  air,  or  tu  the  action  of  cbloriiic- 

'M«r,  become   i>urplo-rcd  from  formation  of  the  fuUowing   compound. 

(Proojit,  -'/.  Othi.  fl,  578.)     The  precipitate  immersed  in  ammonia  turns 

grey  and  di&Anlve«,  but  it  is  not  eoluble  in  ammoniacal  salUi.  (Witl^tciu.) 

Cupric  Fftrocyanide.  ON'FeCu'  =  Cu'FeCy^. — Ferrocyanido  of  po- 
Uaeiom  added  to  oxcess  of  a  cupric  salt  forms  a  dark  purple- red  preci- 
fitatr.  The  liquids,  if  concentrated,  solidify  in  a  magma  when  stirred; 
if  more  dilute,  thoy  yield  thick  flakes;  and  if  very  dilute,  the  mixture 
awumex  ii  beautiful  rod  colour. —  Thia  precipitate,  even  when  n  largo 
oxeeiH  of  copper-salt  is  nsed,  carries  down  with  it  a  lar^^'c  quantity  of 
ferrocyanido  of  potassium,  so  tlial  it  may  contain  as  much  as  3  per  cent. 
of  potiLSHium.  (MoHiinder.)  The  potoMium-aalt  canuot  be  removed  hy 
continued  wa-«hin;,r  If,  therefore,  the  precipitate  he  suspended  in  water, 
iftml  docomp'iseil  Ijy  Hulphurolted  hydrogen — which  takes  a  lonp  time — a 
ittronifly  acid  li<]iiid  U  ootainod  which,  like  hydrofcrrocyanic  acid,  deposits 

JkrujtMtan  hlue  on  oxpotiure  to  the  air,  and  forms  a  hluo  precipitate  with 
errio  auJu,  hut  is  not  procipitJitcil  hy  other,  excepting  on  addition  of 
Lydrochloric  acid.  It  contains  H^KFe*Cy".  {Williamson,  Ann.  F/tarm, 
:4T,  24.^). — IT  According  to  Rammelaberp  {Pogt^.  74,  65),  acetal4*  or 
•ulphnte  of  <'iipf>cr  mixed  with  hydroferrocyanic  acid,  yields  pure  ferro- 
tvnnido  of  copper,  which  after  drying  over  sulphuric  acid,  contains 
lu'FcCy*  +  7  A(| :  lu-cording  to  Monthiern,  however,  it  contains  9  Aq. 
|.^WIien  a  eupric  salt  is  addc*!  drop  hy  drop  to  oxcess  of  forrocyanide  of 
icpotAMliim,  the  preoipitatc  funned  couHist^s,  according  to  Afosander,  of  the 
anhydroufl  romjtounr!  KCa.FeCy*;  hut  according  to  RammeUhcrg,  it  con- 
tains 2  At.  water,  and  its  cnnt]>osition  is  expressed  by  the  improbable 
Ibmiuta  On*FeCy^  -f-  KCy.FoCy  +  2Aq.  When,  on  the  other  hand,  ferro- 
mranidc  of  pcaoMium  is  audod  by  drops  to  excGUA  of  tho  cupric  salt^  a  preci- 
pitate is  formed  consining  of  Cu»FeCy*,K'FeC/,2Aq  +  9(Cu*FeCy»,7Aq), 
Vakrt^i',  1S47-H,  478)  % 

71m  nXi  gives  up  only  a  part  of  itv"  water  wlien  gently  hettto<l,  and 
liltMnitcr  heal,  evolvt-a  hydrocvanatc  of  ammonia  as  well  as  water 
k\uqui'lin),  al^o  carbonate  of  ammonia  and  nitrogen  gas.  (Berzelius). 
The  residue,  if  more  htmnLdy  heated  in  a  retort,  exhibits  a  faint  glow, 
%xA  appoars  after»anU  to  be  con>pi^ed  of  1  At.  bicarbido  of  iron  and 
3  At,  monocsrbido  of  cop]>or.  (Brrxeliu^.) — Aqnrous  potash  decompos««' 
tlie  Halt,  prinluring  fcrrocvnnidc  *>f  ftotnsiiium  and  hydrate*!  rupric  oxidet* 
(JUliar«)  la  oil  uf  vitriol,  which  diMolvrs  but  iitllc  of  it,  the  call 
SHHMAAnMnich  yellow>white  colour;  but  on  subsequent  immennon  ia 
WStor,  wKioi  withdmws  the  sulphuric  acid,  it  resumes  iui  dark  reil  colour. 
(B«rioliua.)  — IaM>lubt«  in  wat«r  and  in  acids,  which  do  not  decom|>use  it; 
alao  iiisoUbie  in  ammoniacal  «alt«.  (Brett,  Wittstcin.) 

Omwmm  #Vrrwfc}NraK/r.    3Co«Cv,Fo*Cy'.— Formed  by  mixing  dichlo- 
»  m  «Mftr  iiiMolT«d  in  hTdrochloric  acid  with  ferridcyiinid<*  of  pota*- 

TW  r>J  himmn  procspiteto  di«olrM  iaatanUr  in  Mamoai%  Imt 

MtaiUMau.  (WitlAtm.) 

Cm^rit  Ftrridiptnmdf,    OCaCy.Fc'Cv'.— Fcrr»d«yanid«  of  yoUmum 
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with  cupric  salts  a  browniah  yellow  magma  (Gm.  Smec);  ^freenish- 
llow, according  to  WiUiiimf^ou.  This  i)rocipitate  contains  forridcyanide 
potosaium  intimately  combined.  Wlieii  exposed  to  (cunshinc,  it  be* 
mes  brown-red,  pa8sing,  therefore,  into  the  state  of  Cu"FoCy^ — Witli 
[ft<jueous  potash*  it  yicl<is  cupric  oxide  and  ferridcyanide  of  potassium, 
(Williamson.) — The  yellosr-greeu  precipltato  dissolves  immediately  in 
mmmonia  ur  carbonat45  of  ammonia,  forming  a  gra«s-grecn  solution ;  in 
other  ammoniacul  salta,  it  dissolves  partially  and  only  on  the  application 
of  be^t,  forming  yellow  solutions,  which  become  turbid  as  they  cool. 
(WitUtein.) 

Ammonio-fft'rocyanide    of    Copper.  —  A.      Wit/t    2    At,      Ammonia, 
XH»,C*N3FeCu*  =  2NH3  +  Cu'FeC/.     Cyanofcn-ure  de  ativve  ammo- 
niacal. 

1.  Tho  ammoniacal  solution  of  cuprous  oxide  obtained  by  immoruing; 
copper  in  aqueous  ammonia  forms,  witli  ferrooyanide  of  potassium,  a  pure 
white,  bulky  precipitate,  which  [on  exposure  to  the  air]  soon  changeji  to 
%  dirty  yellow  crystalline  powder,  and  when  waalied  with  water  to  which 
ft  few  drops  of  hydrochloric  acid  have  been  added,  is  converted  into  red 
ferrocynnicie  of  copper.  (Grotthnss.  Scftpr.  Ann,  4,  8G.) 

2.  A  cupric  !?alt  mixed  with  ammoiiia  in  sufficient  qnantity  to  redia- 
.•olve  the  precipitate,  and  then  dilnteJ  with  water,  yiohU  with  ferro- 
cynnide  of  pota«*iuni,  a  mixture  which  becomes  olive-green  after  a  while, 
and  afterwards — more  quickly  at  a  boiling  heat — deposits  ilelicate  brown 
crystalline  scales,  which  after  waghingjdry  up  to  a  yellowish  brown,  very 
fnablu  xwvLks,  which  exhibits  but  little  crystalline  structure.  Thi^,  wheiii' 
heated  in  a  tcst-Lubc,  becomes  tir.st  blue,  then  purple,  and  afterwards  dark 
coloured,  giving  of!"  a  large  quantity  of  hyilrocyrinate  of  ammonia,  and 
jielded  reduced  copper.  Acids  withdraw  ammonia^  and  leave  dark  red 
ferrocyanide  of  cojtpcr.  The  compound  dissolves  in  ammonia,  but  not 
in  water  or  in  alcohol.   (Bunsen,  Poff<f.  34,  134.) 

3.  This  compound  is  also  formed  by  precipitating  cupronitrale  of 
ammonia  with  ferrocyanide  of  potassium,  the  reaction  being  expressed] 
by  the  equation, 

2(NH»,CuO  +  NH*O.NO*)  +  KT'eCy^  -  2CK0,NO=)  +  2NH^Ctt'FcCy3  +  2H0. 
The  pale  yellow,  crystalline  precipitate  remains  permanent  at  100°, 
but  at  130^^  it  be^os  to  give  off  ammonia,  and  then  yields  a  sublimate  of 
hvdrocyanate  of  ammonia;  when  tieated  in  tho  air,  it  forms  prussian 
bine.  Potash-ley,  even  at  ordinary  tempcnitures,  drive's  off  all  tho 
ammonia,  and  forms  ferrocyanide  of  potassium.  Concentrated  acids 
eliminate  hydrocyanic  :icid,  especially  on  the  application  of  heat;  dilute 
acids  with(fraw  the  nmmonia,  leaving  nothing  but  ferrocyanide  of  copper. 
(Monlliiers,  N.  J.  Pkai^u  IJ,  240.) 
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Monthiers,  in  analyzing  the  compound  dried  in  vacuo  at  ordinary 
temperatures,   found   the   same   composition;    Bunsen   found  \^'\\  ^t 
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cent,  of  uramoniii  in  tlio  aftit,  whieli  he  fluppo^e^  to  contain  only  half 
:u  much  water  as  above  slated,  asaiguing  to  it  therefore  the  formulft: 
a(2^'H^C*N'FcCa')  +  Aq. 

B.  WiUi  4  At.  Ammonia.  4NH^C*N•FeCu^  €yanof<rrurc  <fo  cihW 
hiavitnontacaL 

1.  Fcrrocyonidc  of  copper  digGsted  with  aqueous  ammonia  diminishea 
in  balk,  anil  Cccomcji  grecii  iind  crystalline;  but  if  the  ammonia  he  poured 
ofl*,  and  water  uddtd,  iW  combined  ammonia  dissolves  out,  and  the  red 
colour  is  i-cfitorod.  Thia  cxporiment  maybe  repeated  ad  lihiium;  tho 
tlecantctl  ammonia  i«  pale  green,  contains  but  a  smuJI  quantity  of  copper 
in  DolutioD,  and  when  mixed  with  water  in  closed  glasa  vessels,  deposits 
nn  orange-yellow  substance.  (Vauqueliu,  Ann.  Chim.  Pki^t.  9,  120;  also 
Schio,  2.^  60.) 

2.  itrown-red  fcrrocyanide  of  copper,  which  coutaina  water,  absorbs 
39*1  p.  c.  (4  At.)  ummoniacal  gas,  with  great  rise  of  tempernturo  and 
evolution  of  wntor,  and  acouires  a  Bnc  green  colour.  Hence  the  formula: 
4NH",C*N"FeCu''  +  Aq.  The  preceding  compound  B  in  the  dry  state 
does  not  absorb  animoniacaJ  ga^j  but  in  the  wet  state  it  absorbs  that^as 
abundantly,  witli  evolution  of  heat,  and  likewise  turns  green.  The 
compound  obtained  by  cither  of  these  processes,  immediately  givea  off 
ammonia    when  e:cposed  to   the  airi  and  recovers  its  yellow-  colour. 

1(Mouthiers.) 
Fcrrocyanide  of  Copper  and  Potamum.  KCuFeCy*. — Formed  by 
dropping  n  smnll  qtiantity  of  a  cupric  salt,  with  agitation,  into  n  large 
quunlity  of  forrocyanide  of  potassium.  Tho  brown  precipitate  turns  red 
in  a  few  E^oconds.  It  contains  no  water.  It  is  insoluble  in  cold  water, 
and  when  treated  with  boiling  water,  gives  up  part  of  the  ferrocyonide 
of  potamitium.  lutrethi-r  with  a  trace  of  the  undecomposed  compound. 
(Mosander,  Bentlxnsy  Lehrb,) 
Cuprocganidc  of  C1760//.— Cuproeyanide  of  potassium  B  forms,  witli 
cobalt-saltfl,  a  precipitate  con^iiatiug  of  pale,  urown-rcd,  curdy  flakes. 
(Om.) 

CobdUidcyanidt  nf  Copprr.  3CuCy,Co'Cy*. — Tho  dense  sky-bloo 
precipitate  whirh  cobahidoyanide  of  potassium  forms  with  ciipric  salts. 
(Gm.) — IT  It  is  also  formed  by  precipituting  rupric  salts  with  hydro- 
cobiiltidcynnic  acid.  It  is  insoluble  in  water  and  in  acids;  warm  potash- 
Icy  pcparutrs  cuprir  oxide  from  it;  ammonia  dissolves  it  completely, 
forming  a  blue  solution.  (Zwenger,  Ann,  i'harm,  02,  170.) 
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forms  with  nupric  saltfi  a  brovrnisli  yellow  magma  (Gm.  Smec);  greenisb- 
yellow,  according  Uj  Wiliiam*ton.  This  }>rccipttate  contains  forridoyaniJe 
of  potjissium  inlimutely  combined.  When  expoi-ed  to  punahine,  it  be- 
comes brown-red,  passing,  iberefore,  into  the  state  of  Cu-KoCy'. — With 
a<jueovis  potash,  it  yields  cupric  oxide  and  ferridoyanlde  of  potassium. 
(Williaiusou.) — The  yeUow-greeu  precipitate  disdoUes  immediately  iu 
ammonia  or  carbonate  of  ammonia,  fomiini;;  a  gras^-groen  solution;  iu 
other  ammoniacal  salt^,  it  dissolves  partially  and  only  on  the  application 
of  heat,  forming  yeWow  solutious,  wliicli  become  turbid  ad  tUey  cool. 
(Wittsteiu.) 

Ammonio-ferrocyanide  of  Copper. — A.  With  2  At,  Ammonia. 
2NH«.C»N^FeCu"  =  2NH3  +  Cu'FeCy^.  Cyaixofa-rure  de  cuivre  ammo- 
•niacai. 

1.  The  ammoniacal  solution  of  cuprous  oxide  obtained  by  immersing 
copper  in  aqueous  ammonia  forms,  with  feri-ocyanido  of  potassium,  a  pure 
white,  bulky  precipitate,  whlcU  [on  exposure  to  the  air]  80un  chan<j^es  to 
a  dirty  yellow  crystalline  j>owder,  and  when  washed  with  water  to  which 
a  few  drops  of  hydmchlonc  acid  liave  been  added,  Ja  converted  into  red 
ferroc3ranido  of  copper.  (Grotthuss.  Schrr.  Ann.  4,  hO.) 

2.  A  cupric  Fait  mixed  with  uminoiriL  in  tufticienfc  qiiautUy  to  redia- 
solve  the  precipitate,  aud  then  diluted  with  water,  yields  with  ferro- 
c^'&nide  of  pota^isium,  a  mixture  which  HeNmies  olive-groeu  after  a  while, 
and  afterwards — nioro  quickly  at  a  boilinj,^  liL'at — dopo.-iitrf  delicate  brown 
crvPtiilline  scales,  which  after  wothini^,  dry  up  to  a  yellowish  brown,  very 
friable  nias^,  which  exhibits  but  little  crystalline  structure.  Thi.<i,  when 
heated  iu  a  test-tube,  becomes*  Sr.st  blue,  then  purple,  and  afterwards  d;irk 
coloured,  giving  off  a  large  quantity  of  hydrocyanate  of  ammonia,  and 
yielded  reduced  copper.  Acids  withdraw  ammonia,  and  leave  dark  red 
ferrocyanide  of  copper.  The  compound  dissolves  iu  amuionia,  but  not 
in  water  or  in  alcohol.  (Bnnsen,  J'o^f;.  34,  13i,) 

3.  This  compound  is  also  formed  by  precipitating  cupronitrate  of 
ammonia  with  ferrocyanide  of  potassium,  the  reaction  being  exprc&aeU 
by  the  equation, 

2CNH\CuO  +  NH*0,NO')  +  KTcCy^  =  2(K0,NO^)  +  2NH',Cu=FeCy^  +  2H0. 
The  pale  yellowj  crystalline  precipitate  remains  permanent  at  100°, 
but  at  130^  it  be^^ius  to  give  off  ammonia,  and  then  yields  a  fiiiliUinale  of 
hydrocyanate  of  ammonia;  when  heated  in  the  air,  it  forma  prussian. 
blue.  Potash-ley,  even  at  ordinary  temperatures,  drives  off  all  the 
ammonia,  and  forma  ferrocyanide  of  potassium.  Concentrated  acids 
eliminate  hydrocyanic  ncid,  especially  on  the  application  of  heat;  dilute 
acids  withdraw  the  ammonia,  leaving  nothing  but  ferrocyanide  of  copper. 
(Monthiers,  A''.  7.  Pharm,  11,  240.) 
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Mouthiers,   in  analysing  the  compound  dried   in  vacuo  at  ordinary 
teRi})erature8,   found   the   »amo   comiiusition  j    Bunsen   found   16*14  per 
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tnercary,  and   water,   with   separation   of  nitric  or   hydrocliloric 
(Scheefe): 

HCy  +  Hg*0  =-  HgCy  +  Hg  +  HO. 

Rapecting  the  formntion  of  ryanitle  of  mercury  from  calotnelj  pid.  VI,  49,  SO.  Cya- 
nide of  ptitassiam  wiili  mercuroiis  nitrate,  yields  cyaniJe  of  mercury, 
metallic  mercury,  and  uitrnte  of  potasb.  (Scheele). — 5.  Mercuric  oxido 
placed  iu  contact  with  the  cyanideu  of  any  of  the  other  metalH  (excepting 
cyanide  of  palladium),  yields  cyanide  of  mercury  and  an  oxide  of  the 
other  metal  (Proust,  N".  Gehl,  3,  582,)  e,(j.  with  cyanide  of  potassiom: 

HgO  +  KCy  =  HgCy  +  KO. 

Even  the  metallic  pmssides,  such  aa  prussian  blue  and  the  red  and 
yclluw  pruasiates  of  potash,  yield  cyanide  of  mercnry  when  treated  with 
mercuric  oxido. 

Preparation.  1.  Finely  pulverized  mercuric  oxide  is  added  with 
agitation  to  dilute  hydrocyanic  acid  in  a  close  vessel,  till  the  odour  of  the 
acid  is  destroyed, — after  which  the  filtrate  ia  evaporated  to  the  crystal- 
lizing point.  If  the  solution  of  the  oxide  he  ultimately  aided  by  beat, 
the  acid  may  take  up  an  excels  of  it;  in  that  cvlsg,  hydrocyanic  acid 
must  be  added,  witli  agitation,  till  the  liquid  no  longer  reddens  turmeric, 
and  again  begins  to  smell  of  hydrocyanic  ucid.  This  mode  of  preparation, 
first  recommended  by  Schrader  {lUpert.  12,  122),  afterwards  by  Winckler 

(Reperl.  31,  471),  Chevallier  it  Dcleschanip.-'  {J.  Chim.  mid.  0,  35), 
lartius  [Reperi.  41,  209),  and  others,  yields  the  purest  prejarution. 
2.  Mercuric  oxide  is  heated  with  about  au  ei^nal  weight  of  finely 
ponndetl  prussian  blue,  and  a  large  qtmntity  of  water,  the  mixture  beinjj 
frenuently  stirred  (Scheele);  and  the  filtrate  is  boiled  with  mercuric  oxido 
to  tnrow  down  the  lost  portions  of  iron  (Proust)  ;  whereujwn  the  excess 
of  mercuric  oxide  in  the  filtrate  is  neutralized  with  hydrocyanic  acid. 
(Qay-LuBsac.) — The  pruesian  blue  must  cither  be  prepared  specially  for 
the  purpose,  or  it  must  be  freed  from  ferric  oxide  and  alumina,  by  boiling 
in  hydrochloric  acid  and  washing  with  water;  otherwii^c  tho  filtrate  will 
be  yellow,  and  will  contain  a  large  quantity  of  iron. — 8  parts  of  puritied 
pnuvian  blue  require  II  parts  of  uiercuric  oxide;  if  12  partii  of  mercurio 
oxide  be  used,  the  tiltrate  will  bo  alkaline  fnmi  excess  of  that  oxide,  and 
will  bo  coloured  by  ferric  oxide,  which  will  be  deposited  during  tho 
evaporation  of  the  liquid;  hut  witlt  1 1  pts.  of  mercuric  oxide,  a  colourless 
filtrate  is  obtained.  (Turner,  Kdinh,  J,  of  Sc  5,  245). — Acco^ling  tn 
Proust  and  Gay-Lui^sac,  on  the  contrary,  all  tho  ferric  oxide  is  pepuratcil 
by  oxc«S8  of  mercuric  oxiile;  but  if  the  quantity  of  mercuric  oxide  bo 
deflcii'Mt,  ferric  oxido  passes  into  tho  solution.  Itlucr  had  prcviou«ly 
flhown  that  when  prossian  blue  is  boiled  with  a  quautity  of  mercuric 
oxide,  not  Auflicient  for  its  complete  conversion,  a  ferruginoos  filtnite 
is  obtained,  from  which  yellowish  prisms  crystallize  ;  that  tho  whoh* 
of  tho  iron  t'ontaiiied  in  this  tiltrato  may  be  removed  by  continued 
boiling  with  mercuric  oxide;  and  that  hydrochloric  acid  added  to  il 
throws  down  about  10  parti  of  protocyanide  of  iron.  This  ferruginous 
Gltmto  may  bo  compluielv  freed  from  iron  by  more  evaporation  to 
dryne«>;  the  dry  rcbiUue  dii&olved  in  water,  yield:*  a  cidourloss  filtrate 
frvo  from  iron.  (Pogg.  24,  3«5.) — If  we  take  ai  iho  baxis  of  the  calcu- 
lation, the  analyses  of  pruuian  blue  ma<io  by  BorseliuH  and  William^ion, 
il  will  appear  that  100  pts.  of  ]kruAto)au  bine  rcquiio  from  172  to  l(>4  pi*, 
of  mercuric  oxido;  but  ua  pruMiAD  blue  rarely  exUibiUi  the  degree  «>f 
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purity  and  dryness  which  this  calculation  supposes,  the  quantity  uf 
inercoric  oxide  actually  required  if*  eomewhat  less,  and  must  be  deter- 
mined by  trial.  The  boiling  must  be  continued  till  a  portion  of  the 
BoliJ  matter  at  the  bottom  of  the  liquid  ^ives  only  a  brown  streak  when 
tritiirnted;  if  a  blue  streak  **till  appears  after  lon^  boiling,  more  mcrcurio 
oxide  must  bo  added  ;  a  yellow  streak,  on  the  contrary,  indicatc3  a  ilcfi- 
ciency  of  prusslan  blue.  (Gm.) — Ferrocyanide  of  pota«siuin,  which  often 
occurs  in  prussian  blue,  dissolves  toother  with  the  cyatiido  of  mercury, 
and  causes  the  crystals  of  that  substance  to  be  mixed  with  crystals  of  a 
compound  which  it  fonns  with  ferrocyanide  of  potubtiiuin.  Robiqueti  Ann, 
C/tirn.  Phys,  44,  270.) 

3.  One  pt.  of  ferrocyanide  of  potassium  is  boiled  for  10  minutes  with 
2  pt«.  of  monobasic  mercuric  sulphate  (freed  by  strong  heating  from 
excess  of  sulphuric  acid)  and  8  pts.  of  water,  the  liquid  filtered  from  tho 
scanty  whitish  sediment,  and  left  to  cool  till  tho  cyanide  of  mercury 
crystallizes.  (Desfosses,  J.  Chim,  med.  6,  261.)  Tho  theory  of  this  pro- 
cei-s,  according  to  which  100  pts.  of  ferrocyanide  require  245  pts.  of 
mcrcnric  sulphate,  and  shouhl  y'^'hl  179  pts.  of  cyanide  of  mercury,  has 
been  already  piven  (VII.  46-J.  Uid).  If  the  undisanlved  matter  is  blue, 
a  small  additional  quantity  of  mercuric  sulphate  must  be  added  before 
liltering,  and  the  liquid  boiled,  till  the  solid  matter  becomes  white  or 
greenish  white.  The  crystals  obtained  on  cooling  amount  to  1  pt.  for 
erery  1  pt.  of  ferrocyanide  of  potassium.  The  mother-liriuor,  wliich 
likewise  cr>ntains  sulphate  of  potjush  [and  ferric  snSphato],  if  decanted, 
evaporated  to  a  pasty  consisteuce,  and  then  woU  boiled  with  alcohol— 
which  must  bo  removed  by  stniining;  throuiij'h  linen — will  yield  from 
0'25  to  0*3  pt.  more  of  impure  cyanide  of  mcrrury.  The  crystals  thus 
obtained  may  be  purifie^l  by  recrystaltization.  (Dctffosses.)  GeJger  [Mag. 
F/iattn.  34,  133),  and  Liebig  (Pogg.  24,  365,  recomraeml  only  1  pt.  of 
mercuric  sulphate  to  1  pt.  of  ferrocyanide  of  potassium.  But  even  with 
I  pt.  of  ferrocyanide  to  r4  pt.  of  the  mercury  suit,  only  the  cyanide  of 
potassium  in  the  ferrocyanide  is  decompo^^od^  the  cyanide  of  iron  remaining 
in  the  fonn  of  a  powder  which  turns  blue  in  the  air.  Ferrocyanide  of 
barium  obtained  by  decomposing  prussian  blue  with  aqueous  sulphide  of 
barium,  is  prefernblo  to  ferrocyanide  of  potassium,  because  it  obviates 
the  contamination  of  tho  product  with  sulphate  of  potash ;  still  better 
is  fcrrocyaniile  of  lead,  obtained  l»y  precipitating  acetate  or  nitrate  of 
lead  with  ferrocyanide  of  potassium.  (Duflos,  Schiv.  65,  112  and  235). 

Propfrtirs.  Colourless  square  prisms,  sometimes  transparent,  some- 
times clouded.  Fi^.  34,  q  :  y=90  ;  q  :  a=132'  45';  y  :  ^=112''  40'; 
e  :  ^=114^  Sometimes  merely  square  prisms  bovellc*!  with  two  a-facea 
at  lop,  and  with  other  w-faces  oppositely  situated  at  bottom.  (Brooke, 
Ann.  Phii.  22,  43.)  The  author  obtained  the  same  fonn;  but  of  tho  four 
«-facea  at  the  completely  formed  extremity,  only  two  opposite  ones  were 
present.  The  salt  has  a  bitter,  metallic  taste,  and  exhibits  the  poisonous 
properliea  of  hydrocyanic  acid  combined  with  those  of  corrosive  subli- 
mate: 

Gay  Ltusac.  Parrctt.  Johniton. 
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Dtcontpetitiont.     1.  Cyanide  of  mercury,  when  hcaltd^  turns  blaek, 
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MofUuBf  and  yielda,  if  perfectly  dry.  nothing  but  cyanogen  got  and  inop-l 
cury;  part  of  the  cyanoM;en  is,  however,  re«oIred  into  nitrogen  gms  [1], 
»n<r  A  very  light  nitro^noua  charcoal  [pamcyano^cn],  which  lilct 
cyanoj:cn  contains  2C  to  1  N,  the  quantity  thusdecoiupoRed  heing^  jrrtMiter 
a«  tho  heal  is  ^trong^r ;  at  the  saiiio  time,  a  Biuall  quantity  of  cyanide  of 
Tuorcury  suhlitnos  undccomposod.  If,  on  the  other  hand,  tho  rvanido  of 
mercury  is  moist,  it  yiehU  carbonic  oriH,  nmmonia,  hydrocyanic  acid  and 
mercury.  (Guy-Luwac.) — 100  grains,  H^'Gy,  should  yield  37*642  cnbto 
iuchos  of  e3rauogen  jo^iibj  but  the  iiunntity  actually  obtained  ]»  only  o0-02 
cnb.  iu.,  because  paracyano^cn  ia  Itkcwieo  formed,  which  contains  tho 
C  and  N  of  tho  deficient  cyanogen  lu  tlie  same  proportion  ae  the  cyanofren 
Hiclf.  (Johnston,  j\'.  A\/.  a/  6'c.  1,  110;  also  A'cArc.  57,  37 .».)— According 
to  Siheole,  cyanido  of  mercury  i«  decomposed  by  heat  into  mi^rcurv, 
hydrocyanic  acid,  aud  u  ^nuiU  quantity  of  ammunia^  part  of  tho  original 
siibstaucc,  however,  subliming  undecotnpoeed. 

2.  Dry  cyanido  of  mercury  is  not  decomposed  by  dry  chlorine  ^at  ia  ' 
the  dark;  but  in  strong  sunshine  it  under^cs  decompusition,  emitting 
fefa«  odour  of  chloride  of  cyanof^cn  (Qay-l^ussac),  and  in  10  days,  yieldi 
pfotochloride  of  mercury  and  a  yclltiw  oily  liquid  {vitl.  Oil  of  Chloride 
ofCtfnntxifn).  ^rulliis  (Ann.  Chim,  l*hyt.  35,  *293). — Cyanide  of  mercury 
exjM>6cd  iu  tho  moist  state  to  cliloriue  ^uh,  is  converted  iu  the  dark  into 
protochlorido  of  mercury  and  volatile  chloride  of  cyanogeu  (Seruliav): 

HgC;  +  2a  -  HgCl  +  Cya.  j 

Rnt  in  atron^  Bunahiiie, — it*;  tempcraturo  rifling  to  30^  or  40", — it  yiirhU 
sal -ammoniac^  protochloride  of  mercury,  the  above-mentioned  yelluw  oil, 
a  small  quantity  of  volatile  chloride  ol  cyanogen,  and  a  trace  of  carbonid 
acid.  If  the  cyanido  of  mercury  bo  completely  dissolved  in  water,  , 
chlorine  in  i^unahinc  produces  a  largo  quantity  of  the  yellow  oil  and  a 
small  quantity  of  volatile  chloride  of  cyanogen.  (Berullns). — If  According 
to  Hou)»  (iV.  Ann.  Chim,  /'ht/t,  20,  44«;  Jafiresba;  1847-8,  48B),  a  hot 
nai  united  M>lution  of  cyanido  nf  mercury  treated  with  exccM  of  chloriao 
in  ^unnliine,  ii  converted  into  chloride  of  mercury,  hydrochloric  acid,  and 
sal-ammoniac,  which  remain  dissolved  in  the  water,  chluritlo  of  evanogeii, 
carbonic  arid,  and  nitroj^cn,  which  eocape,  and  a  yellow,  oily  liquid,  to 
which  Douis  assigns  the  fonnula  C"N*C1'\  IT — A  mixture  uf  the  aqucooa 
•oluttonn  of  cyanide  of  mercnry  and  chloride  of  lime,  \«  hich  is  clear  at 
firnt,  begins  in  a  few  minutes  to  euut  white  fumee',  eff'erveteing  violently 
and  giviug  utf  nitro^'cu,  carbonic  ncid^  and  a  dmall  (iiuintity  of  cyunopMi; 
neither  cyanic  nor  cyanurie  acid  is  produced  in  tnis  reaction.  (Lifcbig, 
/'rt(7y.  15,  571)  —  3.  Bromine  at  medium  temperatures  decompoH*« 
c^-anidc  of  mercury,  with  great  evolution  of  heat,  yielding  protobromida 
of  mercury  and  bromide  of  cyant^cen,  (S^^-rullaf*.  Ami.  Cfiim.  P/iyt,  31, 
lOO. »  -  4.  Joiltnf,  oven  whoii  triturated  cold  with  cyiinidc  of  mercury, 
ytolda  protodide  of  mercury  and  i»dido  of  cyano;^n.  (H.  Davy,  Porrclt). 
5.  when  cynnJdo  of  mercury  is  distillc<l  with  \  of  its  weiybl  of  ,Sufphur, 
the  maw  fm^cs,  gives  off  nitrogen,  cyanogen,  and  vapour  of  enlpbide  of 
carbon;  lircomc-^  vi«cid,  swell.?  up,  and  leaves  a  black  mass  insolubtc  in 
water;  and  thix,  when  further  heated,  yields  nitrogen,  cyiuiogen,  sulpldde 
of  carbun.  and  cinnabar,  while  light  yellow  ditiiilphocyanide  of  mercury 
remains,  which  at  a  higher  temjterutnro  gently  0ublinie.<«  in  tho  form  of  a 
yellow,  sometimes  translucent,  crystalline  mass,  but  la  for  the  most  part 
resolvefi  into  cyanogen  gas  and  cinnabar.  (BcrxeUue,  Scftw.  31,  A8.) 
HeoM  the  sulpnnr,  with  half  the  c3ranog«0|  forms  dtsniphocyvaide  c 
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merouty;  the  other  half  of  tho  cyanofjen  Moapcs  partly  imdewmposcH, 
partly  resolvei^  into  nitrogen  and  sulphide  of  carbon;  if  the  heat  he 
continued,  the  disulphocyjinido  of  mercury  is  reaolved  into  cyiino.^u  gaa 

and  cinnabar.  (Berzolina).  On  the  action  of  PAo»/j/»orM«  on  tyMnule  of  mercury, 
nW.  Cenedella  (/.  PAar-m.  21,  683.)  —  C.  Cyanide  of  mercury  forms  with  oil 
of  x^itriol  a  pasty  maee,  which  Bmells  faintly  of  hydrocyauic  acid,  and  if 
the  oil  of  vitriol  is  iu  excess,  useumeH  a  yellow  colour,  probably  from 
somp  dccomjiosition  of  the  hydrocyanic  acid.  Water  added  to  this  com- 
puund  separates  part  of  the  cyauido  of  mercury,  dissolrioij  the  renmiuder 
to;;ether  with  tho  sulphuric  acid ;  a  larger  quaDlity  of  water  dissolvca 
the  whole.  (Berxeliua).  When  cyanide  uf  mercury  ii*  heated  with  oil  of 
vitriol,  sulphurous  acid  i«  formed.  (Proust,  Ittnor.)  Thi.«  reaction  like- 
wise pruducea  carbonic  acid  ^ais.  sulphate  of  uuimunla,  ami  Aulpliatc  of 
mercury.  (Berzelius,  Lthrb.)  When  cyauide  of  mercury  is  boiled  with 
dilute  sulphuric  acid,  an  erulutiou  of  gas  talce^  place,  and  niorcuroujs 
sulphate  is  precipitated  iu  the  form  of  a  white  powder.  (Mobr.  Ann, 
FkiD-m,  31,  187.)  Dilute  sulphuric  acid  doea  not  liberate  hydrocyanio 
acid  from  cyanide  of  mercury,  even  when  heated  with  it;  even  boiling 
nitric  acid  exerts  no  dccompuijing  action,  (Pruuat,  -.V.  Ann.  Vhiftu  Pkys, 
3,  5H2.)  —  7.  Tho  hj/(Irogm-acidi  deeompofto  cyanide  of  mercury,  yielding 
hydrocyanic  acid,  and  a  compound  of  merctiry  with  tho  radical  of  tho 
acid  iu  equal  numbers  of  atoms.  Thus  :  hydrosulpliurir  acid  yields 
hydrocyanic  acid  and  protosulphido  of  mercury;  hydriodic  acid:  hydro- 
cyanic aci»l  and  protoiodiJe  of  mercury;  hydrochloric  acid;  hydrocblorlc 
acid  and  protochloride  of  morcurv.  A»  exccs)-*  uf  hydrochloric  acid,  aided 
by  heat,  may  convert  the  resulting  hydrocyanic  acid  into  ammonia  and 
formic  acid;  iu  that  case,  tho  residue  will  be  a  compound  of  corrosivo 
sublimate  and  sal-ammoniac.  —  8.  Cyanide  of  mercury  heated  with  excels 
uf  $fd-ammoniac  and  with  water,  ia  resolved  iuto  hydrocyanato  of  ammo- 
nia, and  a  compound  of  corrosive  euldimato  and  Dal-auimoniae.  (Duflus.) 
If  the  numbers  of  atoms  of  tlie  two  compounds  bo  equal,  the  dry  mixture 
fasee  and  is  resolveil  into  hydrooyanate  of  ammonia  and  corroeive  subli- 
matfl  (Bineaa,  Ann.  Chm>  Pftf/$,  67>  231 ) : 


W 
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HgCy  +  NH*Cl  -  HgCI  +  NH'Cy. 

p.  Aqueous  pi-ofochhridv  of'  tin  decomposer  cyanide  of  mercury,  giving 
ff  hydrocyanic  acid    (Prouet),   and    precipitating  a  black   mixture   oT 
stannic  nxido  and  mercury.    (A.  Vogel,  KaMn,  Arch,  23,  81;  Poggiale, 
Compl.  rend.  23,  762, : 

2HgCy  +  2  SaCl  +  2HO  =  2»g  +  2HCjr  +  SnCl»  +  SoO*. 

■lO.  Iron  Jiiinffs  Aud  dilute  sulphuric  acid  repeatedly  agitated  with  cya- 
lide  of  mercury  decompoao  it,  yielding  hydrochloric  acid,  metallic  mer- 
try,  and  ferrous  sulphate  (Scheolc): 

HgCy  +  Fc  +  HO  +  SO"  -  Hg  +  HCy  +  FeO.SO». 

Ht^m  filings  without  sulphuric  acid,  and  without  accens  of  air,  rciluce  the 
'mercury,  and  yieh!  protocyauide  of  iron.  (Simon,  Srhfr.  J.  H,  47.)  An 
iron  plate  immersed  in  an  aqueous  solution  of  cyanide  of  mercury  which 
U  exposed  to  the  air,  caust^s  a  gnulual  evolution  nf  hydrocyauic  acid 
aiui  separation  of  mercury,  while  the  plate  itself  becomes  covered  with 
hydnted  ferric  oxide,  and  here  and  there  also  with  ftru^Kian  blue.  (Gui- 
bourt,  J,  Ckim.  ftUd.  14,  187-) — II.  Aqueous  permlphuie  of  jtoMstiwi^ 
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decomposes  cyaDido  of  meronry,  yielding  eulphido  of  morcury  and  eol- 
phocyauide  of  potassium  {Porrctt,  Duflos,  Schw.  65,  238.) 

HgCy  +  KS^  =  !IgS  +  KCyS». 

Aqticoufi  alkalies  exoH  no  decoropoainj^  action  even  on  boiling.  (Scheele). 
Cyanide  of  mercury  JiMolves  with   tolerable  facility  in  water,  leas 
easily  in  hydrated  alcouol,  and  is  nearly  insoluble  in  abeolate  alcohol. 

Oxyeyanide  of  Mercury,  HgCy^HgO. — First  obtained  by  Proust. 
{Ann.  Chim.  60,  228;  also  N.  Geht,  3,  581.)— I.  A  concentmte'd  solution 
of  cyanide  of  mercury  i«  boiled  witli  mercuric  oxide,  filtered  hot,  and  left 
to  crystallize  by  coolinjr.  (Proust.  Gay-Lussac.) — 2.  Aqueous  hydrocyunio 
ttcid,  containing  from  10  to  20  p*.'r  cent,  of  the  anhydrous  acid,  is  mixed 
with  nn  excots  of  pulverized  mercuric  oxide,  whereupon  a  considerable 
quantity  of  the  white  compound  becomes  mixed  with  the  oxide;  the  whole 
is  then  washed  on  a  filter  with  hoilinp  water,  and  the  filtrate  left  to  cool, 
till  it  crystallizes.  (John!^to^,  rhii.  franmcl,  J83!»,  113.) 

White,  four-sided  needles,  united  in  tufts.  In  the  state  of  aqueoua 
iolntion,  the  compound  ha'i  nn  alkaline  reaction.  (Proust,  Qay-Liissac, 
ijobustou.)     Sulphur-yellow.   (H.  ijchliepcr.) 

Johnston.  Srhlicprr. 

2Hg  200     ....     8&-47     85'68     85-M 

2  C « 12     ....       513     5*20 5-99 

N 14     ....      6-98     «      6*02    515 

O B     .„.       3'42     „       3-10     .......       3-72 


llffCy.HgO    234     ....   100-00     lOOOO 


100*00 


Acct»rduiR  to  GroavcUe,  tlic  coroponnil  =  SIlgCy.SIlRO.  According  to  KUha 
(Mv.  G1.  IfiO),  r^TH  pts.  {^  At)  of  cyanide  of  mrrcu'ry  diMolved  in  WHtrr  and  boiled 
nrwrate  time  with  trxcr»  of  mercuric  oxide  take  up  only  107*1  (not  quilo  1  At.)  of  th« 
OJiidv.     [I'erhnpa  the  solution  wm  too  dilute.] 

The  dry  crystals,  hciited  for  some  time  to  lOC,  turn  grey,  from  for- 
mation of  a  mcrcuroufl  salt.  (^;chlieper.)  At  a  soniowhat  higher 
temperature,  they  hlockcn,  and  then  yield  carbonic  acid,  cyanogen,  and 
nitrogen  gas,  besides  mercury.  (Gay-Lussac,  Pogg,  .13,  141.)  This 
decomposition  is  iMx:ompaniotl  by  a  tolerably  strong  detonation,  but  the 
Compound  does  uot  detonate  under  the  hammer.  (Johnston,  Schlicper, 
Jtttt.  Pharm.  50,  10  ) — The  moist  crystals,  when  heated,  give  offcarbonio 
oxide,  carbonic  acid,  hydrocyunic  acid,  nnimonin,  an  oil,  and  mercury,  and 
leave  a  itmall  rjuuntity  of  oarbonacoouA  matter  (paracyanog:en).  (Prouscy 
-—The  powder  of  the  cry«taU,  bc&t^  for  some  time  under  water,  is  con- 
YcrttMl,  by  partial  drcomposition,  into  a  yellow  jMjwder,  mixed  with  & 
jminll  i|uantity  of  mercury.  (Jolineton.) — Warm  hydrochloric  acid  di*-j 
ftolvct  the  comjiound   with    evolution   of   hydrocyanic   acid,  and   forms^ 

firotochloride  of  nicrrury,    (Johnston.)     The  compound  dibsolvc»  readily 
n  strong  eulphuiio  acid;  water  added  to  the  solution  throws  down  trt- 
lulphate  of  mercuric  oxide,  and  retiiinn  cyanide  of  mercury  in  solution. 

JSchlicpiT.) — Very  dilute   nitric  acid  neutralized   with   the   compound, 
ravCH,  Oh  evaporation,  a  crystalline  cumpound  of  cyauide  of  nirn'unr 
with  mercuric  nitrate.  (  KiW.  ii{f.) — A  siniihircoutpoun^l  in  formed  by  acetiaj 
acid.   (  Vttl.  inf.) — Nitrate  c-f  silver  yiohla  a  compound   of  cyanide  of 
mercury  with  itM'lf  (y.v.) — Ammonia  throws do^^n  from  the  cold  atiui 
•olution  a  lliick  whitu  precipitate,  and  from  the  hot  eolution  a  yeliowi 
prtcipitato  of  hydrated  mcrcuratc  of  ammonia,  while  cyanide  of  luercai 
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remuins  in  the  aolution.  (Johnston.) — Sal-ammoTiiac  rcndors  the  solution 
atroDgly  alkaline,  and  throws  down  white  prccipitcUc.     Probably  thus: 

2(HgCT.HgO)  +  2NH*a  =  2HgCy  +  HgCMfgNH^  +  NH^Cl  +  2H0. 

The  precipitate  redissolrcs  on  boiling,  tho  liquid  at  the  same  time 
giving  ofT  aiianonia,  and  losing  its  alkaline  roaoliou. — Chloride  of 
potassium  and  chloride  of  sodium  render  thu  solution  more  strongly 
alkaline,  by  forming  prolochloride  of  mercury  and  alkali,  and  yield  a 
email  white  prccipitalv.  The  cryatala  dissoh'e  abundantly  in  boiling 
aqueous  solutitin  of  cbloridc  of  potassium,  and  the  liquid,  ou  cooling, 
deposits  scales  of  KCI,HgCy,  while  pf>ta^h  and  protochloride  of  mercury 
remain  in  solution.  (Johnston.)  [Citn  potash  unJ  protnchloride  of  mercury 
exUt  in  solution  Ugcther?]  The  aqueous  solution  of  iodide  or  cyanide  of 
potassium  yields  similar  scales.   (Johnston.) 

The  compound  disj-olves  very  sparingly  in  coM  water,  but  with 
tolerable  facility  in  bcfiljn::  water.  (Schlieper.)  It  is  soluble  to  a  certain 
extent  in  hydratcd  alcoliof.  (Kiibn.) 

AcoArding  U*  Rrhrader  (Am-/.  Jahrb.  1821,  91,)  there  nUts  uiotber  oxycyBiiiHe  of 
merrury,  richer  in  oxygen  aud  insoluble  in  water. 

CfiloroLyanide  of  j\fercnri/.  HgCl,HgCy. — The  mixture  of  the  aqueous 
solutions  of  the  two  compounds  evaporated  to  a  certain  point,  solidities^ 
on  cooling,  into  a  white  crystalline  mass,  which  liquefies  again  when 
gently  heated,  and  dissolves  readily  in  water.  {L'lch'ig,  Schw.  i9j  253,)— 
Translucent,  four-aided  pyramids,  permanent  in  the  air.  Their  aqaeoas 
solution  added  to  nitrate  of  silver  throws  down  nothing  but  chloride. 
(Poggiale,  Compt,  retuL  23,  7G2.)— Carbonate  of  potash  furnis  with  the 
solution  a  yellow  precipitate,  which  iliasolves  in  aeida  without  eft'er- 
veacence,  but  with  evolution  of  hydrocyanic  acid.  (Liebig.) 

CyanuJe  of  Mercury  with  Jferairic  Nitmte. — When  very  dilute  nitric 
acid  is  saturated  with  oxycyauide  of  mercury,  till  it  no  longer  reddens 
litmus,  the  liquid  yields,  by  evaporation,  transparout,  colouriciis.  slender 
four-aided  prisms,  six-sided  tables,  or  nacreous  scales.  These  crystals  lose 
nothing  at  lUO^;  when  more  strongly  heated  in  a  tube,  they  detonate 
slightly,  and  ffive  otf  nitrons  vapours.  Heated  in  the  air^  they  decompose 
with  a  white  light,  giving  off  vapour  of  mercury,  and  leavmg  a  yellow 
reaidue.  They  dissolve  readily  in  water.  Since  234  pts.  (1  At.)  of 
oxycynnide  of  mercury  yield  247*4  pts.  of  these  crystals,  it  is  evident 
that  \  At.  of  nitrio  acid  must  have  entered  into  their  composition. 
(Johnston.) 

Cyanide  of  Mercury  xoUh  Ammofiia. — 120  pts.  of  cyanide  of  mercury 
absorb  very  slowly  0*934  pts.  of  ammonia;  in  a  longer  time  they  take  up 
more,  and  ultimately  perhajis  IT  pts.  (1  At.)  The  compound  gives  oil' 
it«  ammonia  at  a  temperature  not  sufficient  to  decompose  the  cyanide  of 
mercury.     It  forms  a  clear  solution  in  vrater.  (H.  Rose,  Pogg.  20,  IGl.) 

Cyanide  of  Mevciivu  icith  Chloriile  of  Ammonium.  NH*Cl,*2H^y. — 
The  a({ueous  solution  of  13  pts,  sal-amnuniao  and  GO  pts.  cyanide  of 
mercury  yield;*,  on  evaporation,  four-siddl  needles,  whicli,  after  drying, 
have  a  somewhat  silky  lustre.  (Brett,  Phil.  Mag.  J.  12,  235;  abstr.  J.  pr. 
Chtm.  14,  118.) — Long  ueedles  having  a  mercurial  ta^te.  (Poggi^lo, 
Compt,  refill,  23,  702.) — The  crystals  become  opaque  by  exposure  to  the 
air,  (Poggiaie.) — They  fuse  when  heated,  and  deoonipo.se  with  evolution 
VOL  vni.  c 
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pf  ammonia  and  hydrocyanic  acid  (Brett),  of  carbonic  acid,  cyanogeii,i 
mercury,  aud  sal-ammoniac.  (Poggiale.) — Wbon  more  etrongly  heated 
with  oU  uf  vitriol,  Ihey  (Hve  off  cvano^en,  eulphurous  acid,  curbonio  ooidrl 
and  hydrochloric  acid.  (Poggiale.) — Mineral  aoids  do  not  decompose  thetaj 
t  ordinary  temperatures,  but  decomposition  ensues  ou  the  application  or 
eat.  (Brttt.) — They  are  soluble  iu  water  aati  in  aloohol.  (Bret(.) 


I 


NH*CI.....„u„,. 
2  HiCj „, 


17*49 

62-51 


BrcU. 
t9'i 


NH*Cl,2HgCy »M-4    ....  lOO-M    .. 96-2 

Brett  ■Mributc^  the  loss  in  hit  analyilt  to  hjp>>sooplc  water. — Poggiale  likewlia] 
■leDdoQB  n  lalt,  2NH*CI.HgCy.  which  eeparati!*  on  erapoRaion  from  the  mother -Ui|aM] 
of  the  preceding  mU,  in  triangular  lamina. 

Cyanuh  of  Mercury  and  PoUuaium. — KCy,HgCy.— Obtained  by 
4i'>«olving  cyanide  of  mercury  in  auueous  cyanide  of  potaasium,  ana 
evaporalin^r  the-  ^oIulion  till  it  cryt>tal]izetf.  (Gni.  Uandb.  Aufl.  2.  2, 1693.) 
Cyanido  of  morcury  treated  with  hydrocyanic  add  and  carbonato  «!; 
potash  likewise  yields  thia  compound,  its  formation  being  aocompanie«i  by, 
slow  erolution  of  carbonic  acid;  it  is  also  formed  by  treating  mercarie 
oxido  with  aqueous  cyanide  of  potassium,  potash  being  produced  at  th« 
same  time.  (Gm.)— Sulphide  of  mercury  does  not  dissolve  in  aqueouf 
cyanide  of  potassium.  (Haidleu  Si  Freseuius.) 

Colourless,  transparent,  or  translucent  regular  oetohedrons,  genenUlf 
ill  the  form  of  segmcuts;  they  aro  permanent  in  the  air.   (Gni.)  , 

Oeff$t«UHMtA.  HAmmelabcrj^.  Gn, 

K.... If'2  ....  •••W  1922     „  aOfS 

Uff  199-0  ....  68*S0  „    M-20    «  61-18 

2Cy 220  ....  27*20 


KCy.HgCy 


191*9 


100-00 


HwinmelshrrK  dried  tlie  crystals,  previous  to  analyala,  at  150°.  at  whirh  trmperatartj 
fbev  pive  otr  nwreU  k  trare  of  kvi^roampir  water. — Aemrdfng  to  JatV^oq  {Tk^mm 
iUctfr^t  o/ynt.  Sa'.  183A;  alao  Bm.  Jakmher.  17,  191),  «ho  rrgmnia  himaelf  ■• 
tfiscofvffw  f4  tbit  aat,  ii  cinl«ia»  9*3  per  vent,  (t  At.)  KCjr  U>  910  per  «eai.  (A  Al,)l 

Tlie  salt  deoropitatcs  violently  when  heated,  and  afterwards  melttl 
Into  a  bronu  liquid,  which  ^wca  ojjf  cyanogen  gns  and  vapour  of  mercur/.j 
Sulphuretted  hydrogeu  pob'^ed  thn^ugh  the  Kulutiou  of  the  salt  throwai 
down  all  the  mercnry  in  the  form  of  sulphide.  (Gm.)  — Hydrochloric  aeidj 
exiwla  all  the  hydrocyanic  acid ;  nitric  acid  [sulphuric  or  acetic;  Gm»1>J 
only  that  portion  which  proceeds  from  tlie  cyanide  of  potussium.  Alki ' 
exert  uu  action  upon  it.  The  solution  addo<t  tn  eupric  shIis  throw* 
yellow  protoeyauiiie  of  copper.  (Rsmmel^ber<r.  l\njg.  38,  374, 
iCJt.)— With  various  metallic  salts,  it  forum  the  following  precipiUI 
o<iour  of  hydrocyanic  acid  being  at  the  same  time  evolved:  h 
white;  grora  vitriol,  bluieh  white;  se^quicbloridc  of  iron,  yellowish  browaj 
mercurous  nitrate,  grey  (metallic  mercury),  hut  without  the  odour 
hydrocyanic  acid;  with  nitrate  of  silver  it  yields  white  cyanide  of  silrer* 
(6m.) — The  salt  dissolves  in  4'4  pis.  of  cold  water,  forming  a  MlatioaJ 
^hicn  smells  faintly  of  hydrocyanic  acid.  (Gm.) 

Corny.  MtilleC  {N  J.  Pkarm.  3,  44)).  wbo  hkewia*  nyards  blmielf  ai  Uw 
of  tUa  conpooad. — Bf  bniliag  ArrraeyaaUe  of  poUsalaa  with  aniia.rrgis» 
oaidt,  aoi  waC«r.  Miit  poolinf  the  aUrats,  Dtpfajwi  (/,  CMm.  mid.  C,  261.) 
iihits  Cryttalliot  icalc^  probably  ctruiiatiiif  of  KCj,]IfCj,2Aq. 
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IT  Cyanide  of  Mtrcui-y  with  Hypo&}dphUe  of  PotoiJi.  KO,S'0'-f  HgCy, 
• — Obtained  iu  the  form  of  Uirge  four-sided  prisms,  by  mixing  a  solutiou 
of  1  At.  hypoaulpbiteof  poUsh  with  abolutioa  of  1  At.  cyanide  of  mercury, 
adding  .a  smill  quantity  of  ulculiol.  and  concentrating  the  mothcr-li(^uid 
in  vacuo.  (Kessler,  Fogg,  74,  274.)  IT 

Cyanide  of  Mercury  with  Iodide  of  Polonium,  KI,2HgCy. — 1.  A 
mixtare  of  the  a(|uoouj]  eo]utiun»  of  cyanide  of  mercury  and  iodide  of 
potassium  deposits  theee  crystals,  which  maybe  purified  by  washing  with 
cold  water  and  recryetallization.  (Caillot,  Ann.  Ckim.  Phys,  19,  220;  also 
3'  Ti\  6,  2,  273;  abstr.  Schw.  49,  253.)— 2.  The  solution  of  iodide  of 
mercury  in  boiling  aqueous  cyanide  of  potassium  yields  the  same  crystals, 
on  coolmg.  (Souville,  /.  Phann.  20,  470.)— VVinckler  {Br.  Arch.  8,  83) 
likewi^  ubtaiued  tbem  by  mixing  hydrocyanic  acid  containing  cyanide 
of  mercury,  with  iodine,  and  adding  potash  till  the  prcripitated  iodide  of 
mercury  was  redisaolvetl. — 3.  By  boiling  protiodide  yi  mercury  with 
ferrocyaiiide  of  potassium  and  water,  fiUering  horn  the  cyanide  of  irou, 
and  cooling.  (Preu.=a,  Ann,  Pkarm.  29,  .3253  Souville.) 

Large,  soft,  white  lumiuo),  which  have  a  pearly  lustre,  are  permanent 
in  the  air,  inodorou^i  iu  the  dry  state,  but  smell  of  hydrocyanic  acid  when 
moist.  (Caillot.) — They  have  a  silvery  lustre.  (Llebig.)  Four-sided 
needles  having  a  pearly  lustre.  (Apjolm,  Phil.  Mag.  Ann,  9,  401. 
Long,  white,  ebiuing  ucedles,  having  a  very  unpleasantj  sour  taste. 
(Souville.) 

arystalfiz^.  Lieblg.         Apjohn .  CfcUlot .  • 

KI  165-2     ....     39*60     39'42     ....     38*68 

2  HgCy 2520     ....     6040 ....     6040     5882 

ICl,2HgCy 417-2     ....  10000  9908 

*  Inumnch  m,  according  to  Cnillot,  sulphuretted  hydrogen  throws  down  &4'167 
putt  cf  cyuiide  of  merrurj  from  lOQ  parts  of  tbe  salt. 

The  crystald,  when  moderately  heated  (to  120^),  do  not  diminish  in 
weight;  at  a  higher  temperature,  they  give  off  cyanogen,  mercury,  and 
mercurous  iodide,  and  leave  a  residue  of  iodide  of  potassium,  blackened 
with  a  small  quantity  of  ch.arcoal.  (Caillot,)  They  give  off  first  cyanogen, 
then  mercury,  and  leave  iodide  of  potassium.  (Liebig.)  They  fuse,  give 
off  mercur^^  iodide  of  mercury,  and  a  small  quantity  of  undecomposed 
cyanogen,  while  the  greater  portion  of  tlte  cyanogen  is  decomposed, 
CO  that  cyanide  of  potassium  is  left  mixed  with  charcoal.  (Souville.) 
Chlorine  forms,  with  the  sulutiuu,  a  red  precipitate,  soluble  in  excess  of 
the  solution.  (Caillot.)  Chloriup  gna,  chlorine-water,  bromine,  nitrons 
acid,  and  faming  nitric  acid^  bWken  the  crystals,  by  separating  iodine. 
(Bailley,  iSili.  Afner.  J.  31.  85;  also  /,  pr,  Chan.  12,  5Q.)  Most  acids, 
even  araenions  and  benzoic  (but  not  carbonic  or  hydrocyanic  acid)  throw 
down  from  the  solution  a  red  precipitate  of  iodide  of  mercury,  a  potath- 
salt  being  formed,  and  hydrocyanic  acid  evolved  at  the  Game  time.  If 
snlphuric  acid  l>e  used  somewhat  in  excess,  part  of  the  c^imidc  of  mercury 
rentaiDS  dissolved  iu  the  liquid  (Caillot): 

KI.2lIgCy  +  SO^  +   no  =  KO,S(y  +  HCy  +  Hgl  +  HgCy. 

Hence  the  crystals  are  reddened  by  immersion  in  the  aqueous  Golution  of 
hydrochloric,  sulphuric,  phofoliorie,  liydro8uoric,  chromic,  acetic,  oxalio, 
tartJiric,  or  citric  acid.  (Bailey.)— From  lead-salts  the  solution  throws 
down  yellow  iodide  of  lead,  and  from  mercuric  salt^,  red  iodido  of  mercury. 
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SCaillot.) — Hydrosulplinric  ac'ul  and  alkaline  hyJrosulnbatea  throw  d( 
tlack  euljihide  of  mercury.     Ammonia^  potash,  and  soon,  oxcrt  no  doroin- 
posing  action.  (Caillot.) — The  crystals  dissolve  in  16  parts  of  cold  water, 
and  in  a  smaller  tjuantity  of  hot  waterj  the  uioi-e  conrentratcd  the  Holulioa 
thus  formed,  the  greater  is  the  qyantity  of  iodine  that  it  will  tuko  up. 
{Caillot.)     When  heated,  it  takes  up  mercuric  iodide,  which  separates. 
out  Again  on  cooling,  (Souville. — The  crystals  diesolve  in  96  parts  of^ 
cold  alcohol   of  34'^  Bm.   (Cuillut),   and  nro  slightly  soluble  in   ether: 
(Souville.). 

Cyanide  of  Jieratty  feifh  Bromide  of  Potamum.  KBr,2HgCy. — On. 
mixing  the  aqueous  solutions  of  cyanide  of  mercury  and  bromide  of 
pot»f)siuni,  this  compound  is  immediately  ])recipitJLtrd  in  white  srale^ 
which  may  be  oollorted  on  a  filler,  waslied,  and  purified  by  recryslrdlizii* 
lion.  (Caillot,  J.  Phann.  17.  u51.) — Better  crystaU  are  obtjiincHl  by 
mixing  the  soluliuns  in  the  dilute  state,  so  that  they  may  not  form  an 
immediate  precipitnte,  and  subsefiuently  evaporating  ami  c<M>ling  the 
mixture.  (Brett.  Phil.  Mag.  J,  11,340;  also  7.  pr.  Chcm.  12,  430.)— ^| 
Bread,  thin,  white,  nacreous  lamina},  having  a  mercurial  tasto.  (Caillut,) 
By  slow  crystallixation  delicate  four-sided  needles  are  produced.    (Brctt.)^ 

Dried  bif  heat.  CaiUut.  Brett. 

KB(    «....     119-2    ....    32-11     31-3    31-34 

2HkC7 „ 2&20    ....     67*89     683     62*87 


KBr,2UgCr 371*2    ....  10000    99" 


9i21 


The  crystals  contain  8*74  per  cent.  (2  At.)  of  water.  (Caillot.) 
The  lialt,  when   ignited  in  a  covered  crucible,  leaves  a  mixture 
bromide  of  lotassiuni,  cyanide   of  potassium,  atid  charcoal.    (Caillot. 
During  the  decomposition,  the  salt  fir^t  melta  and  afterwards  blackeui 
(Brett.)      Dilute  nitric  acid   decomposes  it,  yielding  hydrocyanic  acii 
nitrate  of  potash,  protobromide  of  mercury,  and  cyanide  of  mcrcuryj 
heuce  the  mixture,  if  heated  with  common  salt,  again  gives  off  hydi 
cyanic  acid.  (Caillot.)     Nitric  acid  does  not  decompose  the  salt,  evi 
with  the  aid  of  heat,  at  least  not  immediately.  (Brett.)     Sulphurett< 
hydrogen  and  sulphide  of  potaasium  throw  down  sulphide  oi  mcrciii 
from  the  solution.  (Caillot.)     Protochloridc  of  tinboilccl  with  the  solutt< 
elimitiates  hydrocyanic  acid,  and  precipitates  mercury.  (Brett.)    Aqoeni 
aolution  of  potash  or  soda  exerta  no  decomposing  action.  (Brett.)     Fro! 
the  salts  of  the  alkaloids,  those  of  cinchonine  ^<r  example,  the  solutioi 
throws  down  a  compouud  of  a  hydrobrowate  of  the  alkaloid  with  cyani 
of  mercury.  (Caillot.) 

The  salt  aissolvos  in  13'34  pts.  of  water  at  IS'^,  and  in  less  than  1 
of  boiling  water.  (Brett.)     It  di?*olve8  in  dilute  sulphuric  acid,  with 
being  decomjweed,  even  on  boiling;  it  likewise  dissolves  without  d 
position  in  hot  oil  nf  vitriol,  and  U  not  precipitated  from  the  solution 
water.      It  also  dissolves  without   decomposition   in   nitric  ari»l,  wholhl 
cold  or  hot,  dilute  or  concentrated;  aJro  in  hydrochloric  acid,  forming 
•olutiun  which  is  not  decomposed  even  by  heat.  (Brett.)     It  dissolves 
alcohol,  especially  when  hot.  (CaiUut,  BrotL) 

CpttniJe  of  Mercury  ^U/t   Chhrid4  of  Potasnum,     KCl,2HgCy.— 
1.   Formed  by  mixing  th«  aqntoa*  wdotions  of  cyanide  of  |M>t&ssiam  anlH 
chloride  of  mercury  (DetifoMfv^  ■/.  tkim,  m^d.  (>.  ifOl),  or  of  chloride  i^H 
potaannm  and  cjanidu  of  mercury.  (Brett,  PAiL  Maff.  J.  W,  342;  abo 


D0UBLI2  SALTS  OP  CVAHIDE   OF  MERCURY,  tt 

J.  pr,  Chem,  12,  433.) — 2.  Aqueous  ferrocyauide  if  potaesmm  boiled 
'vitb  corroBivc  sublimate,  filtered,  and  cooled,  jyiolda  tbo  same  crystals. 
(Dc8fos*e3.)  While  crystalline  laminic.  (Desfosses.)  In  ita  proj)crtie« 
arnl  chemical  relations,  it  resembles  the  compound  of  cyanide  of  mercury 
with  bromide  of  |>ot{t^siuni.  (Brett.)  The  crystals,  wbcn  heated,  fuse 
in  their  water  of  crystallization,  then  give  off  cyanogen,  and  leave  chlo- 
ride of  potassium  mixed  with  a  small  quantity  of  carbonate  of  potash. 
(Desfosp&s.)  The  aqueous  solution  is  decomposed  by  enlphurctted  hydro- 
gen, feul|'lude  of  potassium,  and  protochlorido  of  tin,  but  not  by  acids  or 
alkalis.  (Brett.)  The  s:ilt  dissolves  in  G  75  parts  of  water  at  IS""  (Brett)j 
it  ia  also  soluble  in  alcohol.  (Uesfosses.) 

Cryii{tUizf(f.                                           DwfosMs.  Brett. 

KCI    74-6  ...  22*23  22*0     22-67 

2  HgCy 252-0  ....  75*09  74"1     72'07 

Aq -. -,..         00  ....  2*68  2*0     

Ka,2HgCy  +  Aq 3330    ....  10000    990 

Cffonidf  of  Mercury  and  Sodium, — Octohedrons.   (BeruliitSj  Lekrh,) 

1  Cyanide  nf  Mercury  itnfh  Iodide  of  SodiuttK  NaI,2HgCy  -f  4 Aq. — 
Four-fided  prisni?,  baviiig  a  silky  lustre.  They  give  ufl'  nil  their  water 
at  210";  are  euoily  ndublc  in  water  imd  a-lcohul;  and  are  decomposed  by 
mineral  acid^,  with  evolution  of  livdrocyanir  acid  and  precipitation  of 
mercuric  iodide.  (Custer,  Arch.  Pkann.  |2],  :'»(\f  Ij  Vharui.  (Jfntr.  1K49, 
3;  Chtm,  Gat.  1840,  101;  Ja/ire^r.  1847— f*,  477.)  IT 

Cyanide  of  Mercury  xrith  Bromide  of  SctHum.  NaBr,2HgCy.' — 
Formed  by  dissolving  1  At.  bromide  of  sodium,  togi?ther  with  5  At. 
cyunidc  of  mercury,  in  water,  and  leaving  the  solution  to  crystallize. 
The  long  flat  neidle?^,  whidi  have  a  silvery  lustre,  arc  permanent  in 
moist  air;  but  when  exposed  to  a  dr\'  atmnsplicre,  Iopo  their  water  of 
crystallization,  and  with  ii  iheir  lustre.  Tlipy  are  decomposc<l  by  acids 
and  by  the  salts  of  the  alkaloids.  They  dissolve  very  readily  in  water 
aud  in  alcohol.  (Caillot,  J.  Fharm.  17,  351.) 

Crystallizfti.  Caillot. 

ENiiBr „....     105*2     ....     27*00         26*48 
2  HgCy ^    252*0     ....     65-93         66-59 
'                3  Aq 27*0     ....       7-07         6-93 

i 


NaBr.2HgCy  +  3Aq....     382*2     ...   100*00         100*00 


Cyanide  of  Mercury  with  Chloride  of  Sodium,  NaCI,2HgCy. — The 
ucoua  solution  of  I  pt.  common  salt  and  4  pts.  c^-nnide  of  mercury 
felds  on  evaponitiun,  Hat  fniir-Mded  prisms,  having  a  faint  silky  lustre, 
and  soluble  in  water  and  dihile  alcohol.  (Brett,  rhil.  Ma^,  J,  12,  2.15.) 
Tninsparent  needles  which  contiiiii  no  water  of  crystallization,  dissolve 
readily  in  water,  especially  when  hot,  and  arc  sparingly  soluble  in  alcohol. 
(Poggiale,  Compt.  rend,  23,  702.) 

Brett. 

NaCI    68*6     ....     IB'87    17*8 

2  HgCy  « 252*0     .„.     81'13     794 

NaCl,2HgCy 310*6     ...  100-00    972 

Rrspecti  nfc  the  reactions  of  cyanide  of  mercury  tliifsolTed  in  solution  of  com  mon  salt 
and  sal-aiDinooiac,  vid.  Mialhe,  (A'.  Aim.  Chim,  Phjft.  5,  181). 
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IT  Cj/anide  of  Mercury  vfUh  Micte  of  Barium,  BaT,2HgCy-f  4  Aa.— 
Crystallixes  ia  square  tablee,  and  in  oilier  rcspectsrese  lubles  tlio  sodium 
salt.  (Coater.)  t 

Cyanide  of  Mercury  with  Bromide,  o/  Barium,  BaBr,2HgCjr. — 
iCrystallixes  from  the  aqacoua  solutiuu  of  3  pt«.  bromide  of  bnrium  and 
1 5  pt«.  cyanide  of  mercury  in  thin,  very  ehining  square  laminrc.  Them 
j<jryHlalflloso  their  lustre  on  exposure  to  dry  air,  and  when  heated  nearly  ta. 
the  point  at  which  thoy  flecompose,  give  otf  1 18  p.  c.  water.  They  di»* 
aolve  in  hot  wntcrand  alcohol,  more  readily  than  iu  thesarae  liquidjj  when 
cold.  Their  solution  is  precipitated  by  pulpburctted  bydnijo^n,  sulphuric 
acid,  and  the  salts  of  the  alkaloida.  (Caillot,  J,  Pkarm.  17,  351.) 
CryHatli^rd.  Cttillot. 

BtBr „ U8'6     ....     32*69     .1219 

2  HgC'y    ^ 2520    ....     5543     5598 

6Aq  „ 540     ....     1188     U'»3 

BaBr,2ngCy  +  6Aq  ...     -ISI'G  lOO'OO     lOOOO 

Cyanide  of  Mercury  wUk  Chloride  of  Barium,  BaCl,2HgCy.— The 
aolutioD  of  2  pts.  chloride  of  barium  and  5  pts.  cjmnide  of  mercury  in 
Water,  yields  on  evnporation  flat,  four-sided  prisms,  easily  soluble  ia 
'ater  and  weak  alcohol.  Sulphuric  acid  added  to  ibcni,  throws  down 
le  barytft.  (Brett.)  With  4  At.  water,  the  nalt  cryfltallizos  in  ubliqufl 
foar-sided  prisms,  which  are  efflorescent,  give  off  their  water  when 
heated,  and  arc  subsequently  resolved  into  cyanogen  j^,  vapour  of  mor* 
Gury,  and  chloride  of  barium.  They  are  precipitated  by  eulpharetl 
liyarogen,  and  likewise  by  carbonates  and  c^ulphatcs.  (Puggiale.) 

Brett. 

BaCI    104     ....     29-21     280 

2HgCr.. -. „..    252     ..     70-79    101 


BaC1.2HgC7 3511 


10000 


99-7 


IT  Cyanide  of  Mercury  miK  Iodide  of  Strontium.     SrI,2HgCy  +  6Ai 
— Similar  to  the  correaponding  bariura-salt.  (Custer.)  IT 

Cyanide  of  Mercury  with  Bromide  of  Strontium.     SrBr,2HgCy.--J 
Colourless  rhombic  lamina?,  which  effloresce  in  the  air,  hut  do  not  ^ivo 
all  their  water  till  heated  nearly  to  the  point  at  which  thoy  dccomi 
The  salt  dissolves  in  water  and  alcohol ;  gives  off  hydrocyanic  acid  wfa< 
treated  with  stronger  acids;  and  is  decomposed  by  alkaline  carbonates,^ 
<Caillot.) 

Vt/kpdraitd.  Ckltbt. 

firBr  ..„ IM     ..„     28*ft4     ........     28-55 

aiigcr  ^. — ^^„ SIS  ..M  tt-60 

«Aq 54     ..„     la-S* 


SrBr,2HgCy  +  6Aq 


430 


100-00 


Cyanide  (/  Mercury  with  CVoride  of  Strontium.     SrCI,2HgCy.- 
CryatalliMS  from  Ibc  a4|aeous  aolntinn  of  19  pts.  chloride  of  utrt.niium 
and  60  pt«.  cyanide  of  mercur;jr,  in  l»n>f,  Hat,  four-sided  prisms,  liavin^'  % 
•ilvery  losiro,  ftinily  solublo  m   water  and  in  weak   alcohol.     (BrrtV 
'jBilkr  needle*!),  which  coulain  6  At.  water,  bceumo  dull  by  ex|H>Buro  lo  I 
Air,  diBVoIro  very  rea<lily  in  water,  and  are  decompo«M  by  Bulphur<>ll 
hydrogen,  sutphiUoa  and  (arbonates.  (Poggiale.) 


DOUBLE   SAtTS  Of  CYANIDB  OF  MERCURY. 
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i 


SrCl 

2  HgCy  .„ 

.......      79'4     . 

252*0    . 

...     23-96    ... 
...     7604     ... 

Brett 

....     23*7 
....     758 

8rCI,2HpCy  . 

3314     . 

..  10000     ... 

....     902 

^  Cyanide  of  Mercury  with  iodide  of  Calcium,  CaI,2HgCy. — This  salt, 
with  6  At.  water,  yields  silky,  crystallino  tufts,  which  are  slightly 
efflorescent,  aud  very  ajoluble  in  water.  (Poggiale.) 

T  Cyanide  of  Mercury  with  Bromide  of  Calcium.  CaBr,2HgCy  +  5Aq. 
-=-DisaoIrM  readily  in  water  and  alcohol.  (Castor.)  T 

Cyanide  of  Mercury  mth  Chloride  of  Calcium.  CaCl,8HgCy.— • 
Forniod  by  mixing  and  evaporatiag  the  solutions  of  7  pta.  ohioride  of 
calcium  aod  30  pts.  cyanide  of  mercury.  The  crystals  resemble  those 
of  the  Corresponding  atroiitiuni-salt.  The  solution  is  precipitated  by 
oxalate  of  ammonia.  The  crystals  are  not  deliquosccnt;  ihay  dissolve  in 
water  and  alcohol.  (Brott.)  The  ncodlo-formcd  oryatala  contain  9  At. 
water,  effloresce,  and  dissolve  very  easily  in  water.  (Poggiale.) 

Brett 

CCl    ^...«..«      56-4    ....     1802     170 

2  HgCy  ^ 252-0     ....     81-98     8l'l 

C«CI,2ligCy  307--I     ....  100*00     98-1 

Cyanide  of  Mercury  wUh  Chloride  of  Magnesium,  MgCl,2HgCy. — 
Formed  by  evaporating  a  solution  of  i  pt.  cnloride  of  magnesium  and 
4  pts.  cvanide  of  mercury.  Flat,  fonr-sided  prisms,  not  deliqueeOent, 
oafiily  soluble  in  water,  and  in  weaic  alcohol.  (Poggiale.) 


b 


MgC'l 47'4 

2  HgCy 252-0 


IS'83 
6417 


Brcit 
15 
81 


MgCl,2HgCy 299-4     ....  lOO'OD     90 


ChromidcYanide  of  potutlnm  forms  with  mercorous  sidts  a  white  prceipitat*,  which 
jradaalljr  darkens— tli«  supernatant  liquid  at  thr  <iamo  tim«  at  first  asBuminir  a  bfvwn 
#Dlour,  and  then  becoming  colourless — and  is  uhimat^ly  redared  to  a  mixturo  of  anqui- 
ejrmiide  of  chromitini  with  a  «ra&ll  qtinnllty  of  mercury.  'With  corroaive  subliToale  tut 
prectjiiUte  ii  formed.  {Berteiitu,  Lehr&.) 

Cyanide  of  Mercnry  with  Chrofnaie  of  Potask  KO,CrO*4-2HgCy.— 
The  a<juoous  solution  of  etjual  parts  of  cyanide  of  silver  and  mono* 
cliromate  of  potjwh  yields,  on  evajioration,  yellow  laminated  needlefl, 
which  are  pennanent  in  the  air,  anhydrous,  and  have  a  harsh,  mercurial 
taste.  These  cryatala,  when  heated  in  a  tube,  take  fire,  give  off  carbonic 
acid,  carbonic  oxide,  cyanogen  and  nitrogen  gaa,  tttgether  with  vapour  of 
mercnry,  and  leave  a  olack,  spongy  mixture  of  charcoal,  chromic  oxide, 
and  cyanale  of  potash,  which,  by  ignition  in  the  air,  is  converted  into 
cliromate  of  potash.  The  salt  when  treated  with  strong  mineral  acids 
[probably  hydrochloric  acid  t],  givea  off  hydrocyanic  acid.  Its  aqueous 
solution  is  not  precipitated  by  aiuuioui.i,  |H>tash,  or  soda,  but  yields  pre- 
cipitates with  soluble  metallic  sulphides  aud  iodides,  aud  by  the  salu  of 
baryta,  stronlia,  lime,  lofttl,  aud  iron.  The  siklt  dissolves  more  roa»lily  in 
hot  than  in  cold  water.  (Caillot  &  Podevio,  J^  rUarttu  11^  240;  also 
Kastn.  Arch,  5,  440.) 
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KO 47-2 

CrO* „ ^.«-,  520 

2Hg „ 2000 

2Cy «.- 520 


13'-*4  172B 

H-81  1760 

56-94  51-U 

14-81 


KO,CrO',2HgCy 351-2 


loo-oo 


Rammclsbcrg  {Pogg,  42,  131),  io  scrordaiice  with  his  own  analytiii.  as«i|:^ns  to  thtt 
salt  the  improbtthlc  formuU  2(KO,CrO*;)  +  3HgCy  ;  but  according  to  Poggiule  (Com/i/. 
r«?rf.  23»  706,}  the  true  fonaala  ii  KO.CrO*  ^  2HgC'jf,  m  above  given. 

Cyanide  of  3fercun/  with  Chloride  of  Manqanexf.  MuCl,2HgCy. — 
Crvstallizes  with  3  At.  waler,  in  trunsi>arent,  colourle^,  four-aide<l  prisma, 
wliich  become  rose-coloured  by  efflorescence,  ami  are  very  Boluble  in 
water.  (Po^giale.) 

Cyanide  of  Mercury  and  Zinc^  ZnCy.HgCy  I — Cyanide  of  mercury 
and  potassium  forms  a  white  precipitate  witb  ziuc  $all8.  (RAiumcUberg.) 

Cyanide  of  Mercury  mih  Chloride  of  Ziftc.  ZnCI,2HgCy. — Forma, 
with  6  At.  water,  right  four-sided  prisma,  which  arc  efflorescent  and 
soluble  in  water.  (Poggialc.) 

Cyanide  of  cadmium  and  potassium  produces  no  turbidity  in  solntioa 
of  corrosive  sublimnte,  hut  tbrowadown  metallic  mercury  from  morcaroos 
nitrate.  (Ranimelsln'rg.) 

Cyanide  of  Mercury  and  Lrad.  PbC'y.MgCy  1 — Cyanide  of  mercury 
and  potassium  forms  a  white  precipitate  with  le.id>8alts.  (IlammeUbcrg.) 

Cyanide  nf  mercury  and  n«ta«8iuiu  forms,  with  ferrous  salts,  a  yel- 
lowish bruwn  precipitate,  which  turns  green  on  exposure  to  thfi  air. 
(Rammelsberg.  / 

Fcrrocyanidc  of  potassium,  added  to  ntercurous  nitrate,  throws  down 
a  grey  mixture  of  mercury  and  protocyauide  of  iron.  (Ittner.)  Tba 
precipitate  is  white,  gelatinous,  and  assumes  a  greyish  black  colour  when 
treated  with  ammouia.  (Wittstein.)  It  appenrs  in  thick,  gelatinous^, 
yellowish  white  flaketi,  which  do  not  contain  any  perceptible  quantity  oT] 
aeparalod  mercury.  (Gni.) 

Corrosive  sublimate  forms,  with  ferrocynnido  of  potnssiam,  a  wbittj 
precipitate,  which,  according  to  Derzelius,  gives  up  cyanide  of  morcuryl 
tu  bollitig  wuler.  leaving  a  residue  of  proto-cyaniife  of  iron,  and  is  like- 
wise decomposed,  with  formation  of  prnssiau  blue,  by  more  expiwuro  tO< 
the  air.  According  to  Iitner,  tliis  precipitiile  is  nothiug  but  protocya 
of  iron,  whilst  (lie  liquid  retains  in  solution  chloride  of  potassium 
ferruginous  cyanide  of  mercury.  Mercuric  nitrate  also  yields  a  whjl 
precipitttto  with  fcrrocyanidc  of  potnseium,  (Wittstein.) 

Ferridcyanide  of  potassium   fonus,  with  niereurous  nitrat«,  a  thiel 
yellow  jirocipilate  (Om.J;  a  yellowish  bmwn  precipitate,  which   after 
while  becomes  white,  and  finally  green.  (Smee.)     With  mercuric  nitraU 
fcrridcyaniilo  of  iH(taK*iium  forms  a  yellow  precipitate  (Wittstein);  not 
with  corroBive  snblimiitc.   (Qm.) 

Ammonio-ferrocyanide  of  Mercury,  H^''FcCy*,NH',HO. — Obtaini 
by  dissolving  nitrato  of  mercuric  oxide  and  ammonia  (VI,  1*5  c.)  in 
lea-cold  and  moderately  strong  solution  of  nitrate  of  ammonia,  coutainii 
II1UM8  of  ammooia,  and  precipitating  the  solution  with  fcrrocyanidc 
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»la£t>iuni.  If  the  solution  of  nitrate  of  ammonia  be  too  cuucentrutcd,  or 
"warm,  mercury  is  reihiced;  if  it  be  ton  dilute,  the  water  exerts  a  decom- 
posing action  ;  the  ri^lit  Hcgrec  of  concentRition  must  therefore  be 
nsoertained  by  trial,  auil  the  precipitation  j^erfcinnrd  in  u  vessel  sur- 
ronnded  with  ico.  A  pale  reddish  yellow  turbitlity  first  appears,  but 
afterwards  there  are  formed  wine-yellow,  trnnRpareut.  yhining  rrysInlH, 
which  peera  to  be  rhombic  prisms.  The  liquid  is  eoparated  by  deenn- 
tntion,  and  the  crystals  washed  with  coM  etrong-  annnniiia.  The  crystals 
give  off  a  portion  of  their  ainnimiin,  even  while  drying",  niul  after  being 
kept  some  time,  acquire  a  bluish  tinge.  Heated  in  a  tett-tube,  they  i^ive 
off  mercury  and  hydrwyanate  of  ammonia;  when  heated  in  ihc  air,  they 
burn  away  with  emission  of  sparks  and  leave  ferric  oxide.  When 
immersed  in  water,  they  turn  red,  being  resolved  into  cyanide  of  mer- 
cury, ammonia,  and  ferric  oxide,  which  obstinately  rctnins  a  firoall 
qnantity  of  cyanide  of  mercury.  Afjucoua  neids  se]>arato  prussian  blue 
from  it,  but  oil  of  vitriol  heated  with  it  forms  a  yellow  salt,  the  sulphate 
of  cyanide  of  mercury,  which  can  only  bo  obtained  by  this  process. 
(Bunscn,  J^ogg.  31,  139.) 


NH*....^ 

F. „ 

2  Hg 

3Cy »..-« 

...       17     .. 
...       28     .. 
...     200     ., 
...      78     . 
9    . 

..       512     .... 
8-44     ... 
,.     60-24     .... 
-.     23-50 
...       2-70 

BunKU. 
...       519 

....       8-58 
....     50-09 

no  

NH*O.Hic'FeCT* 

...     332     . 

..  100-00 

Cyanide   of  Jfercuri/   wiih    Ferrocyanide   of  Potassium.      K'FeCy', 

|||HgCyH-4Aq. — 1.  Obtained  by  leaving  a  hot   solution   of  1   pt.   ferro- 

anide  of  |H)ta#sinm  and  2  pts.  cyanide  of  mercury,  to  crystallize  by 

joling.  (Kane,  I*hil.  Mag.  J.  lb",  12i<;  also  Aiin.  l^harm.  35,  356;  also 

pr.  Chtm.  19,  405). — 2.   In  preparing  cyanide  of  mercury  from  ferro- 

I'anide  of  potasi-ium  and  mercuric  sulphate  (p.  J.'i),  if  the  quantity  of 

lie  latter  ealt  used  be  too  small,  the  cyiuiide  of  mercury  produced  Ib 

lixed  with  crystals  of  the  compound  now  under  consideration.  (Kane.) — 

I.  On  boiling  ferrocyanide  of  potaasium  with  mercuric  oxide,  and  filtering 

0  sepanite  the  precipitated  ferric  oxide,  palo  yellow  rhombic  crystala  are 

ibtnined  [probably  coneisting  of  the  same  salt].  (Proaas,  Ann,  Pharm, 

19,  324.) 

Rhombic  tibles,  of  a  somewhat  paler  yellow  colour  than  ferroeyanide 
if  potapsium.  (Kane.) — The  salt,  when  heated,  gives  up  its  water  and 
lurns  white,  then  fuses,  gives  off  c^-a-nogen  and  mercury,  and  moreover 
'ields  the  decomposition-products  of  ferroeyanide  of  potassium.  The 
dution  throws  down  prussian  blue  from  ferrous  [ferric]  salts.  AVheii 
Freed  from  mercury  by  sulphuretted  hydrogen,  it  leaves  on  evaporatioa 
rure  ferroeyanide  of  potassium.   fKane.) 

The  salt  obtained  by  (3)  yiehU  when  heated,  vapour  of  mercury  and 

Ibe  decomposition-pro'luct-s  of  ferroeyanide  of  potas-sium.     It  dissolve* 

readily  in  water.      If  the  mercury  bo  removed   from   the  solution  by 

fBulphuretted   hydrogen,  the   solution   yields   on   evaporation   yellowish 

tables,  which,  when  treated  with  acids,  effervesce  and  give  off  sulphuretted 

lydrogen.     With  iodide  of  potassium  the  solution  fonns  cr^'stals  of  the 

compound  of  cyanide  of  mercury  with  that  salt  (p.  IS);    with  ferrous 

saltSj  a  light  blue;  with  ferric  salts,  a  dark  blue  precipitate;  with  mercuric 

titrate,  white  translucent  flakes;  with  corrosive  sublimate,  a  white  preci- 
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pitate,  whicb  aoon  turns  yellowish;  with  protoohloride  of  tin,  it  forms 
paatj  miiture,  with  evolution  of  hydrocyanic  aciJ.  (Preusa.) 


Crygialihed, 

2  K   -...M 78-4  .,..  13-10 

Fe «, u 280  ....  4*68 

ailg....™ «....« „....     5000  ....  60-13 

ti  Cy „. 1»6'0  ....  26-07 

4UO    « 360  ....  e-M 


501S 

2671 


KFeCy*/iHgCy  +  4Aq 


lOOOO     10000 


Mercurout  Cohaltid cyanide  / — Cobalttdcyanido  of  potassium  forms  a 
thick  white  procipitato  with  inorcuroas  nitnite.   (Om.) 
It  does  not  precipitate  corrosive  gublimato. 

dfan'uU  of  Mtrmvy  with.  ChloriJc  of  CohaU,  2CoCI,H^y.— Cryt^ 
talllMS,  with  4  At.  water,  in  yellowish  red  nodules,  which  beoome  ro»^ 
coloured  on  exposure  to  the  air,  and  when  heated  give  oO*  water,  cyano^^cn, 
und  mercury.  Their  solution  ia  blue  when  concentrated,  roae-culoured 
when  dilute.  (Poggiale.) 

Aqueou*  cTfluide  of  nickel  and  potassium  fnrniti,  with  mercuroa^  nitrate,  k  bright 
yellow  prccipiMte.  whicb  is  imtnadiately  convfrled  into  n  bluck  mixture  uf  c^'otiide  of 
nickel  and  metallic  mercury,  while  cyknide  of  mercury  dissolve  in  the  liquid.  (Wtihlcr) 

Cyanide  ftf  Mercury  with  Chloride  of  NickeL  NiCljHgCy. — Yields 
with  difficulty  greenish  blue  cryataie,  containing  6  At.  water,  and  deli- 
fjuescing  in  the  air.  (Poggiute.) 

Cuprocyanide  of  Pota«aium  B  (p.  ft)  added  to  aolution  of  corrotlre  lublimate, 
tluDWB  down  white  flukea.  (Om.) 

CyanifUof  Vercury  with  Foiiniafe  of  Ammonia.  NH',CH'0*+  HgCy. 
^-Triangular  prisms  which  decompose  at  200\  yielding  water,  hydm- 
cyanic  acid,  and  c^Tinido  of  mercury,  (Poggiale,  Cumpt.  rend.  23,  766.) 

(■ifanide  nf  Mercury  with  Formiatf  of  Potct^. — The  crystals  obtaiDod 
by  Wincklrr,  and  already  deJtcrihcd  (p.  282). 

CvA.iinE  OP  SiLVRR.  AgCy. — Obtained  in  the  form  of  a  whito,  curdy 
precipitate  by  mixing  nitrate  or  nulphato  of  silver  with  hydrocyanic  acid 
or  an  alkaline  hydrocy.tnate.  An  excels  of  (he  tatter  redissolves  the 
|>rec!pitate.  (Scheele,  Opttsc.  2,  IQo)  It  is  obtained  in  the  state  of 
groatest  purity  by  precipitating  nitrate  of  silver  with  cyanide  of  eWricr 
ftod  potassiuui.  If  the  precipitation  be  made  with  cyanide  of  potassium 
Containing  cyanate  or  carbonate  of  potash,  the  precipitated  cyanide  of 
ftilver  win  ttli40  contain  cyanate  or  carbonate  of  silver,  which  may  be 
remorcd  by  digcbtinn  in  nilrio  acid;  but  if  the  cyanide  of  pota^iiim  used 
cuntatns  chlurido  or  ferrooyanide  of  potaAsium,  nitric  acid  will  not  roniovo 
the  imnurittort  thereby  introduced.  ^Glassfurd  &  Napier,  Phil.  Ma^.  J, 
2-5,  00.)  — Cyanide  of  Mlver  is  likewise  formed  by  puuring  an  aqueous 
solution  of  nitrate  of  silver  upon  eyaniilo  of  nine,  cyanide  of  nickel, 
jinih^ian  blue  (in  wtuch  ca-^e  heat  U  re<piirc<l.  and  its  application  causes 
the  evolution  of  nitrous  gas),  or  cyanide  of  lead  (in  whicli  cikse  heat  must 
be  avoided,  hoeauMr  it  would  cnudo  a  separation  of  meiallie  silver):  the 
anpernatAnt  litjuid  then  contains  nitmto  of  xinc,  nickel,  iron,  or  Icftd. 
(W&hlDry  i^oyy.  1,  33^.} — Tho  cyanidu  of  silver,  after  washing,  muat  bo 
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dried  at  a  temperaturo  below  126%becaa80  at  that  teuiperatiire  itasaumea 
a  brownish  tint.  (Glasflford  A  Napier.) 
After  drying  it  forms  a  white  powder. 

Cyanide  of  silver  tnrna  brown  when  exposed  to  ligbt.  (Glassford  & 
Napier.) — When  heated  out  of  contact  of  air,  it  fnscs,  pives  off  half  its 
cyanogen  (either  as  such,  or,  according  to  Tliaulow,  as  carbazotic  gas)  with 
violeut  efierve&cencc  and  a  glow  extending  through  the  whole  masSf  and 
leaves  a  dull,  porous,  silver-white  glohule  of  paracyaiiide  of  silver. 
Ai;*C*N\ — Cyanide  of  silver  fuses,  witli  ovolnLion  of  half  its  cyanogen, 
into  a  mass  which  is  re<l-browa  while  hot,  but  grey  when  coltl,  and  can 
only  be  converted  into  pure  silver  by  fusion  in  contact  with  the  air. — It 
fuses  at  first  with  evolution  of  cyanogenj  but  aftcrwtirds  the  fusing  mass 
exhibit*  an  appearance  of  luuuuosity,  and  violent  effervescence  takes 
place.  (Licbig,  Ann.  Phavm.  38,  21.) — It  melts  quietly  at  first,  then 
gives  off  cyanogen,  and  leaves  dicyanide  of  silver,  which  at  a  stronger 
beat  isdecoiiipo'jedj  with  evolution  of  light  and  heat  and  escape  of  nitrogen 
gas  (or,  according  to  Ann.  Pknrm.  jO,  357,  of  a  combustible  gas),  and 
leaves  a  dull  white,  fused  carbide  of  silver  (VI,  146,2),  which,  when 
treated  with  dilute  nitric  acid,  leaves  a  network  of  charcoal  (Liebig  & 
Rodtenbachor,  Ann.  Phmin.  38,  129.) — When  fused  in  an  open  capsule, 
or  in  the  bulb  of  a  glass  tube,  it  first  turns  brown,  then  black;  becomes 
affected  with  a  boiling  motion,  gives  off  gan  with  violence;  exhibits  a 
glow  commencing  from  the  sides  6f  the  vessel,  and  rapidly  extending 
throughout  the  mass;  and  leaves  a  button  of  silver  having  a  dull  aspect, 
or  an  atdi-grey  mass  of  pararyanide  uf  silver.  The  gas  which  escapes 
ipears  brown  from  particles  of  parneyanido  of  silver  mechanically 
irricd  forward;  as  this  giis  has  the  same  composition  per  cent,  as 
^auogeu,  but  somendiat  different  properties,  it  is  distinguished  by  the 
name  of  carbatoiic  gas.  Whilst  134  pts.  (1  At.)  cyanide  of  silver  give 
off  144  pts.  (somewhat  more  than  f  At.)  of  cyanogen  in  the  form  of 
carbazotic  gas,  there  remain  11*9  pts.  (not  quite  \  At.)  of  cyanogen  in 
"ic  form  of  paracyanogen,  united  with  the  whole  of  the  silver.  Hence 
us  silver-residue,  when  ignited  with  oxide  of  copper,  yields  2  vol.  carbonic 
^cid  gas  to  1  vol.  nitrogen;  and  when  it  is  treated  with  diluto  nitric  acid, 
thr  pnrnpyanognn  remains  unili.ytolved  in  the  form  of  ii  black -brown  mass. 
(Via.  Paracyanwjtn  and  Paracyanxde  of  8'dv«r.)  (Thaulow.) 
I  The  gas  evolved  in  the  iL'uition  of  cyanide  uf  silver,  viz.,  carbazotid 

»i|fafi,  exhibits  the  following  pliaraclers  :  At— 4",  it  condunBcs  to  a  trans- 
parent an«l  colourle».s  liquid.  The  gas  is  colourless;  has  a  density  of 
1"73;  excites  tvars;  irritate;?  the  respiratory  organs;  produces  nausea  and 
^^nalenesfl  when  inhaled;  and  has  an  odour  totally  different  from  that  of 
^^■ranogen. — It  burns  with  a  red  fiarao,  and  is  not  decumposc»l  by  passing 
^^Hrough  a  red-hot  tube.  Dilute  potash-ley  absorbs  it,  acquiring  thereby 
^^Hycllow  colour,  and  separating  a  substance  like  parricyanogen.  The  solu- 
^^Won  mixed  with  iron-salts  does  not  yield  prussian  blue.  [The  process  here 
emph>ycd  for  forming  prussian  blue  could  not  well  yield  it].  Potassium 
la  sodium  heated  in  the  gas.  burn  and  are  converted  into  carbazotides; 
le  aqueous  solution  of  those  componn^ls  undergons  rapid  decompositiou; 
does  not  form  prut^sian  blue  with  ferrous  salts.  [Wliy  was  not  a  ferroso- 
jrric  salt  adde<l,  and  afterwards  hyilrochloric  acid?]. — One  volume  of 
tter  at  15'  absorbs  4  vol.  of  the  gas.  The  resulting  sohition^  which 
Mens  litmus,  soons  deposits  parao)'unogen,  and  at  the  same  time  emits 
odour  of  cyanogen.  (Thaulow,  J.pv.  C/tem.  31,  220.) 
Liebig  {Ann,  Pkarm.  50,356)  finds  that,  on  the  one  hand,  the  residue 
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which  rcnmins  after  the  ignilioa  of  cyanido  of  silver,  yleUls  \rhen  deoom- 
^poso'l  by  «.\iile  of  coppfiT,  2  vol,  car'xjnic  acid  gae  to  I  voL  iiitro^n;, 
^  Wid  im  the  other  hand,  that  the  ^is  evolved  (Thaulow'^*  crirhazotic  jefiu) 
iii  in  nowise  different  from  cyanogen.  Heated  potassiam  burned  in  it, 
«nd  was  converted  into  ordinary  cyanide  of  pot:ifcsiuni, — [According  to 
iny  own  experiments,  the  gaa  evolved  from  heiited  cyanide  of  silver  has 
e^cactly  tho  odour  of  cyanogen;  on  pnssing  it  into  aqueous  potash,  adding 
fi  ferroso-fcrric  salt  to  the  solution,  and  then  hydrochloric  acid,  prussian 
blue  is  formed  in  considerable  quantity.  Om.] 

Chlorine  decompoees  cyanide  of  stiver  in  prescnco  of  water,  yielding 
chluride  of  silver  and  free  cyanogen,  which  ta  nut  converted  into  cbloride 
of  cyanogen  till  all  the  cyanide  of  8ilvnr  ij*  decomposed.  (Liobig,  Po^^, 
15,  /iTl.) — Cyanide  of  silver  heated  with  half  its  weight  of  sulphuric 
cnverted  into  sulphocyanide.  (O.  Henry,  J.  P/mrm.  23,  23.) — Strong 
nitric  or  sulphuric  acid  at  a  boiling  heat  decomposes  cyanide  of  silver* 
*ind  likewise  the  cyanogen  which  is  set  free.  (Ittner.)  A  roixtnro  of 
^etiual  partj  of  oil    of  vitriol  and  water   boiled    with    cyanide  of  eilver 

■  decomposes  it,  yielding  hydrocyanic  acid  and  salphato  of  siUtr;  by  this 
means  cyanide  uf  silver  may  i»o  scparuted  from  the  chloride.  (Glassford 
&  Napier,  Phil.  ^fa*J.  J,  23,  66.) — Hydrochloric  acid  instantly  decoin- 
jwscs  cyanide  of  silver,  yielding  chloride  of  silver  and  Iiydrocyanic  acid; 
sulphuretted  hydrogen  converti*  it  into  sulpliiile  of  silver  ami  hydrocyanic 

|jkftci<l;  and  sulphide  of  pot:1^^iunl  into  sulpliide  of  silver  and  cyani<le  of 
Hpotas.siuui.  (Jitner.)-  Atjiieou^  solution  of  corrotiivc  sublimate  and  cyanido 
Hof  silver  yield,  by  mutual  decompoyition,  chloride  of  silver  and  cyanide 
■of  mercury.  (0.  Henry  &  BootronChnrland,  J.  Phann.  22,  112.)  — 
HCyanido  of  silver  boiled  with  aqueous  solution  of  chluride  or  iodido  uf 
"pot*$6iuni,  yields  cyanide  of  potassium  And  chloride  or  iodide  of  silver. 
(Fdebig,  Sckw,  4ft,  253.)  Similarly  with  chloride  of  wnljum.  (0.  Henry.) 
— C^Tinidc  of  silver  dissolves  in  boiling  chloride  of  potassium,  sodium, 
barium,  calcium,  or  m.igne5ium;  at  ordinary  temperatures,  however,  the 
^coiution  takes  place  but  slowly.  (Glussford  &.  Napier.)  [Forming  urt>- 
Bbably  a  mixture  of  cyanido  of  potassium,  &c.,  with  a  compound  of  cLio* 
Brido  of  potaasium,  Ac,  and  cyanido  of  silver.] — With  nqucoas  hjpoeal- 
Hjphite  of  w»da,  cyanide  of  silver  forms  a  solution  which  yiolds  crystal*  on 
Bevaponition.  It  likewise  dissolves  in  aqueous  ferrucyauide  of  potaisiuiii, 
Bforming  with  it  one  or  two  cryetallizablo  salt£,  which  have  not  beea 
Hfarther  examined. — It  dissolves  in  aqueous  aminoni;t,  and  is  preciiiitat«cl 
B^orrfrom  by  ncids.  Acconliug  to  \Vilt5tein,  it  likewise  dis-solves  in 
■earhonate,  sulphate,  nitrate,  nnd  sucx:inate  of  ammonlu,  and  in  a  larg« 
BtxcesH  of  hot  nqueous  s:il-aminoniac. — It  dissolve;*  Hparingly  in  boiling 
Hdilulo  nitric  acid,  nnd  separates  in  a  gelatinous  form  on  cooling;  bnt  th« 
Kftcid.  even   wlicn  cold  nnd  very  dilute,  dissolves  a  ^nlall  quantity  of  it. 

■  (Tlmulow,  7.  ;)!•.  Chem.  31,  223  and  240.) — Other  dilute  oxygen-acids, 

?nd  likewise  caustic  soda  or  carbonate  of  soda,  neither  decompose  nor 
issolvo  it.  (Ittncr.) 
H       Cyanide  of  silver  nnitofl  with  other  metallic  cyanides  in  equal  numbcn 
Hl>f  atom^   forming  compounds   called  AnciENTOcvAMiiBs,   nmon^  which 
^Ititttc  which  aro  fomieil  by  the  nlkalino  cyanides  arc  colourless  aousolabk 
ll^VRter.  (Schecloi^  Ittner.) 

Ar^mtoprumc  Arid.  UCy,AgCyt — Obtained  by  precipitating  thd 
L«ryta  from  argemtocTatitde  uf  Itarium  with  sulphuric  acid,  nnd  O'apo- 
rattuj  the  filtralo.--^  cllowinh,  slightly  acid;  smells  of  hydrocyanic  acid^ 
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but   Is   loleraMy   pcrmaiu^nt ;    coinl)incfi    readily   with    caustic   nlkalia; 
slowly  with  allialinc  carbonalea.  (Moillct,  N.  J.  Phann,  3,  443.) 

Ammonio-e^aiiide  of  Silver "i — When  a  dilate  Bolutiou  of  nitrate  of 
Bilver  U  poured  into  a  hot  mixture  of  ammonia  and  hydrocyanic  acid, 
and  the  mixture  left  to  cuol  quietly,  large  flbiniiig  tables  are  formed. 
These  crystals  when  exposed  to  the  air,  even  at  ordinary  temperatures, 
ffive  ofif  all  their  ammouin,  and  become  milk-white.  (Liebig  &  Redtcn- 
bftcher,  Ann.  Pharm.  38,  120.) 

KUrocyanitU  of  SUvtr.  AgO,NO*-(-2AgCy. — Formed  by  diesolving 
recently  precipitated  cy:uiide  of  silver,  by  long-conliuued  boiling,  in  a 
somewhat  conocntmtod  solution  of  nitrate  ui*  i^ilver.  As  the  liquid  cools 
somewhat  below  the  boiling  point,  lonp  white  wbining  nocdloii  ure  pro- 
duced, by  which  tlic  lif^uid  is  converted  into  a  nearly  solid  mass.  These 
crystals  must  bo  dried  between  filtt>nn<;  paper,  without  beiui;  previously 
washed  with  water.  They  do  n(»t  contain  water.  When  heated,  they 
melt,  and  immediately  afterwards*  detoiKito  ^omewhat  violently,  leaving 
cyanide  of  «lver.  Hydrochloric  acid  decompoeea  them  by  furniin;^  chlo- 
ride of  silver;  water,  by  dissolving  the  n'.lrute  of  silver  and  septtRUing 
the  pulverulent  cyanide.  (VVohler,  Pojg.  1,  2.'34.) 
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When  solution  of  nitrate  of  silver  is  poured  upon  dicyanide  of  copper, 
etallic  spangles  of  silver  immediately  separate  out;  ou  the  application 
of  heat,  complete  decomposition  takes  place,  and  water  added  to  the 
filtrate  throws  down  cyanide  of  silver,  a  ]iroof  that  the  cumpoun<l  of 
nitrate  of  silver  with  the  cyanide  had  been  formed.  [Perhaps  in  tbi^j 
raanncr : 

2Cu'Cy  +  5(AgO.NO^)  =  AgO,N04,2.\jCT  +  4  (CuO.NO»)  +  2Ag]. 
Green  cuproso-cupric  cyanide  immersed  in  silver-solution  is  converted 
into  a  black  substance,  which,  after  being  washed  and  dried,  deflagrates 
with  a  green  light  when  heated.  (Wiihler,  Pogg,  1.  236.) 

ArgeniWijanide  of  Potaisium.  KCy,AgCy. — Discovered  by  Ittner. — 
ITyanide  of  silver  dissolves  readily  in  aqueous  cyanide  of  potas/dum. 
(Ittner.) — Iodide,  as  well  as  chloride  of  silver,  dissolves  in  aqueoas 
cyanide  of  potassium,  and  yields  on  evaporation  crystals  which  are  inso- 
ble  in  alcohol.  (Liebig,  Scltw.  id,  253.)  Sulphide  of  silver  does  not 
saolvo  in  aqueous  cyanide  of  potassium.  (Haidlen  &  Fresenius.)  But 
metallic  silver  dissolves  in  the  aqueous  solution  cither  of  cvanide  or  of 
rrocyanide  of  potaseium.  (Bagration.) — 1  At.  chloride  of  silver flissolvca 
2  At.  aqueous  cyanide  of  potassium,  forming  argentocyanido  of  potns- 
lum  which  crystallizes  out  first,  and  chloride  of  potassium  which  romains 
in  the  mother- liquid.  This  compound  is  likewise  furuied  In  thtidocompo- 
sition  of  cyanate  of  silver,  of  Ag^FeCy-'  and  3AgCyJKo^Cy^  Ijy  aqueous 
cyanide  of  potassium.  (Glassford  &  Napier.) — Tbo  compound  is  prepared 
~  y  saturating  aqueous  cyanide  of  potassium  with  cyanide  of  silver,  and 
aporuting  to  the  crystallizing  point.   (Ittner.) 

Regular  octohcdrnns,  often  with  scalariform  depressions  in  the  faces; 

fore  purification  by  recryatalliziug,  tbey  form  plumose,  striated  laminie. 

melaberg,  Pogg,  38,  376.)     Colourless,  six-sided  lamina)  [probably 
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octohedr&l  segincDta]  or  plamoso  crystals.  (Ittner.)  Sometimes  six-side^ 
tables,  sooictimoK  Bmall,  transparent^  rfaombio  pmrna,  which  appear  to, 
pontain  1  At.  water  an<I  become  turbid  in  <lrying.  (GlaBsford  &  Napier.)< 
I'ermanoDt  in  the  air,  neutral  to  vegetable  colours;  tliey  are  inodorouii 
and  liRVc  a  swoct  taste,  but  leave  An  unpleasant  metallio  after-Ust«w 
(Ittner.)    Permanently  bitter,  according  to  OltLbflford  and  Napier. 
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The  crystals  analyzed  by  RamnieUberg  bad  been  previously  dried  a| 
150'^,  whereby  tliey  lost  |  per  cent,  of  water,  Glo^sford  &  Nupiei 
dried  their  crystals  at  105'}  because,  at  higher  temperatures,  the  cry»tKla 
were  found  to  become  brownish  and  friable,  a  are  the  six-sided  tables, 
h  the  rhombic  prisms,  which,  ou  account  of  the  lofts  observed  (indepeo- 
llently  of  the  drying  nt  105  ),  arc  likewise  supposed  to  contain  I  At. 
water. 

The  solution  of  the  salt  exposed  to  the  action  of  the  galvauic  current 
depofeitfi  silver  at  the  cathode,  whilst,  at  the  anode,  if  it  consit^ts  of  silver^ 
an  equal  quantity  of  that  metal  is  dissolved.  (Napier,  Phi/.  Maff,  J,  85, 
879.)  The  solution  mu^t  contain  excess  of  cyanide  of  potassium;  otber- 
irisc  the  positive  silver  plate  Iwcomes  covered  with  the  c)'aniJe  of  silver 
W  it  forms,  and  this  compound  being  a  bad  conductor  of  ^deetricity, 
•tops  the  current  of  weak  batturic^s.  If  aqueous  cyanide  of  potairsium  be 
placed  on  the  positive  side,  and  aqueous  argentocyanido  of  pot&ssium  ou 
the  negative  &ide,  the  two  beinj^  separated  by  a  porous  diaphragm,  a 
battery  of  four  pairs  is  sutlicient  to  produce  rapid  decomposition.  During 
tbo  first  twelve  hours,  nothing  but  silver  is  deposited  at  the  negalire 
le;  but  afterwards  hydrogen  gas  begins  to  escape, — a  proof  (hat 
'anide  of  i>otu«siuui  is  also  decomposed;  and  the  liquid  in  tbc  neestivo 
"  then  acquires  tbo  odour  of  hydrocyanic  acid,  exhibits  a  strong  alKAllne 
lotion,  ana  contains  merely  cyanide  of  potassium,  with  a  small  quantity 
cyanide  of  silver.  It  is  only  when  the  current  i»  rather  *^lrong  that 
rauido  of  jHiUitsKiam  is  d<H;om|iofcd  nt  the  beginuing  of  the  action  as  Wfll 
^■jb  cyanide  of  silver,  uiid  couscquently,  hydrogen  evolved.  If  the  pu«i- 
pole  cousitits  of  platinum,  ii  fceole  current  ts  6ufHcient  to  produce 
>mp(i.(iitiou,  even  when  the  solution  does  not  contain  excess  of  avMiidt 
•pOt&«>^ium.  Th«  cyanogt*a  «i-t  free  at  the  positive  pole  disaofvM  n 
ibe  liquid,  mud  protluccs  a  dark  brown  colouring  and  a  blackish  precipi- 
tate.  U'ith  a  biittory  of  eight  pairs,  however,  oxygen  ga*  is  evolved  at 
the  positive  polo,  and  cyanide  of  siilvcr  is  deposited  upon  it.   (Napier.) 

Liifht  blackens  the  cryiitaU,  and  likewise  a  piece  of  paper  motstcned 
with  [ho  anucouH  solution,  but  not  the  solution  itself.  (Olassford  A 
Napier.)— nvdroHulphurie  acid  and  the  alkaline  hydrosulpbatAS  tiirow 
thivi-u  BulpbiJo  of  Mlvcr  from  tbo  solution.  (Itlncr.) — Alt  the  slroBMT 
acidif,  in  a  itate  of  dilution,  and  even  acetic  acid,  precipitate  the  oj 
of  ailvor  from  the  wdulion:  and  tbo  precipitate  may  then  bo  coni 
hydrochloric  acid  iulu  chloride  of  silver  and  hydrocyanic  acid, 
tliu  oxygen  acidj*  exert  no  fiinhcr  action  upon  it.  An  action,  simiUr  to 
that  oi*  the  free  acids,  i«  likeviae  prrjduced  by  the  salts  of  antimonie; 
eLanaous,  stauiuc,  and  ferric  oxidee,  which  throw  down  cyauido  of  silver 
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mixed  witli  tbc  oxide  contained  in  the  precipitant.  (Ittnor.)  Tlie  cauatic 
alkalis  aud  their  Lydroc  hi  orates  exort  no  a^jtlon  (Ittner);  neither  do  the 
alkaline  carbonates.  (Glaesfonl  &  Napier.) — The  salt  dissolvea  in  8  pta. 
of  cold  water,  in  1  i>art  of  boiling  water;  also  in  boiling  alcohol,  from 
which  it  cryKtallizes  on  cooling,  (Qlassford  and  Napier;  comp.  Gay- 
Luasac,  Gilb,  53-59.) 

ArgentocyaniiU  of  Cal^um.-^The  precipitate  produced  by  cyanide  of 
calcium  in  a  solution  of  nitrate  of  eilver  dissolres  in  excess  of  the  latter, 
furminff  a  liquid  which  is  not  clouded  either  by  sal-ammoniac  or  by 
hydrochloric  acid.  (Scheele.) 

Chromideyanide  oftSdner,  SAgCvjCr'Cy'. — Cbromidcyanide  of  potaa- 
sium  forms  a  wbito  precipitate  with  fiilvcr-salts.  The  dried  precipitate 
if!  resolved  by  heat  into  cyanogen  ffas,  silver,  and  cyauido  of  chromium. 
By  hydrof^ulphurlc  acid  and  water,  it  is  converted  Into  sulphuric  acid  and 
hydrochromidoyaniu  acid.  (UUckmann,  LUbig  Ohim.  org.  1,  174.) 

A rgerUocynnide  of  Manganese. — MnCy,AgCy. — Formed  by  precipi- 
tating a  mauganons  salt  with  argeritocyanido  of  silver.  The  greyish 
while  precipitate  (bluiiih  white  according  to  Qay-Lussac;  white  according 
to  Gm.),  is  decomposed  by  hydrochloric  acid,  yielding  hydrocyanic  aciq, 
chloride  of  munganeae,  and  a  precipitate  of  cyanide  of  silver.  (Ittner.) — 
According  to  GiasafurJ  and  Napier,  manganous  sulphate  is  not  precipi- 
tated by  argentocyauido  of  potaujiiun. 

Manganidcyanidf  of  Silver.  3AgCy,Mn^Cy^.— Monganidcyanide  of 
potassium  yields,  with  nitrate  of  silver,  a  yellowish  browu  precipitate, 
which,  if  the  silver-salt  is  in  excess,  and  a  certain  quantity  of  free  acid  is 
preaeDi,  assames,  after  a  while,  a  ecarlet  colour,  but  recovers  ita  brovni 
hue  when  washed.  (Hauinielsborg,  Pogg,  42,  117.) 

A  rgentoryanide  of  Zinc. — Argcntncynnido  of  potassium  forms  a  white 
precipitate  with  ziAC-&alt^.  (Ittner,  Gla^ford  &  Napier.) 

Argmtocyanide  of  Cadmium. — Cyauide  of  cadmium  and  potsssium 
forms,  with  nitrate  of  silver,  a  wliite  precipitate,  which  dissolves  in 
excess  of  the  cyauide  of  cadmium  and  potasi^ium,  aud  from  which  nitric 
acid  throws  dovu  cyanide  of  silver.  (Rdmmelsberg.) 

Arg^ntocyrmuU  ^f  Lfad. — Argcntocyanido  of  |>ota«sium  forms  a  white 
preeipitate  with  lead-salts.  (Ittner.) 

Argentoeyanide  of  Iron. — Ferrous  ealts  form,  with  argentocyanide  of 
potassium,  a  grceuieh  precipitate  (white,  .according  to  Gay-Lussac;  brown- 
ish white,  according  to  (ifasi^f.  &  Nap.;  brownish  yellow-white,  accord- 
ing to  Gm.),  which  is  resolved  by  hydrochloric  ucid  into  protocyanide  of 
iron,  chloride  of  silver,  and  hydrocyanic  acid,  and  is  inJ<olub]e  in  acids. 
(Ittner.)  It  is  capable  of  combining  with  ammonia.  (Moutbiers,  X.  J» 
P/tann.  11,  253) 

Ferrocyainde  t^  Silver,  C'N'FeA^=Ag'FcCy'. — The  white  preci- 
pitate which  fcrrocyanidc  of  potassium  forma  with  tjilver-salts.  It 
acquires  a  Mui^h  tint  by  exposure  to  the  air  (Ittner)j  or  when  dried  at 
too  high  a  temperature.  When  heated,  it  Hrst  gives  off  the  cyanogen 
belonging  to  the  silver,  then  the  nitrogen  of  the  cyjiuide  of  iron,  and  is 
converted,  with  emission  of  a  glowing  light,  into  a  mixture  of  silver 
(which  may  be  extracted  by  mercury),  and  bicarbide  of  iron  (6erzeliu9, 
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S^tt.  30,51). — It  dissolTca,  with  some  decomposition,  in  oil  of  vitrioU 

lea^'in^  a  Yellonisli  residue;  llio  colourless  solution,  when  exposed  to  tbd 

%ir,  deposits  crystAlline  grains  of  sulphate  of  silver.   (Berzcliua,  ScJii0A 

I    30,  SI.) — Nitric  acid  immediately   decomposes   this    white   compoundgj 

^    extracting;  \  of  it«  bllver,  and  converting  it  into  the  orange-yellow  comJ 

pound  3AgCy,FfKy.  (Gla-ssfonl  &;  Napier.)     Other  acids,  even  hydr<M 

chloric  acid,  exert  no   decomposing  action.   (Ittner.)     Aqueous   potsan 

forms  ferrocyanide  of  pota&aium  ana  separates  oxide  of  silver.  (Ittner.)j 

Aqueous  cyanide  of  potassium  disaolvee  the  compound,  forming  argentM 

cyunide  and  ferrocyanide  of  potassium.  (Glassford  &  Napier,  Phil.  Mu^A 

/.  25,71):  J 

A««PeCy*  +  -iKCy  =  2(KCT.AgCy)  +  K-FeC,».  I 

The  precipitate  dissolves  in  urnmonia,  forming  an  opalescont  liquid,  boB 
is  insoluble  in  ammouiicnl  salts.  (Wittst^in.)  I 

Fa-ridcyanide  of  SiU'rr.     C•N^Ag>,C•N»Fe*=3A^<'y,FeTy^— Ferriti-j 

cyanide  of  potassium  forms,  with  nitrate  of  silver,  a  thick,  orange- yellov] 

precipitate.  (Gm.)     This  precipitate,  heated   under  water  to  about  66'J 

I  turns  green,  and  afterwards  retains  that  colour.     If  the  precipitate  retaion 

I  a  email  quautily  of  acid  or  of  nitrate  of  gilver^  it  does  not  turn  green  tilu 

heated   in  the   dry  state. — When  treated  with    a  comparatirely   smaUB 

quantity  of  aqueous  cyanide  of  potas<»ium,  it  is  converted  into  f«rri« 

cyanide  of  potassium  aud  cyanide  of  silver;  with  a  liirge  qoontitT,  iDtol 

fcrrtdcyanidc  and  argentocyanidc  of  potassium.  (Glassford  &.  Napier.)      ] 

.  5AfCy,Fe=Cy*  +  3KCy  -=  3KCT,Fe5C,»  +  SAgCy;  I 

■  mud:  I 

3AgCy,FrCy*  +  6KCy  =  3KC>,FirXV  +  3(K(y,Agt».  1 

The  precipitate  dittsolves  quickly  in  ammonia,  forming  a  yellow  solotion;] 
also  in  hot  carbonate  of  ammonia,  the  solution  becoming  turbid  as  it  cool#;J 
bat  not  in  other  ammoniacal  salts.  (Wittstcin.)  1 

Argeniocyanide  of  CobaHi    CoCy,AgCyt — The  pale  red  preeipitairj 

which  cobalt-fiolt*  form  with  argentocyaniae  of  potasaiam.  (Glikssford  9t\ 

'  Napier.)  I 

)      CcbaUidcyanide  of  Silver.     C«N»AgKp«N«Co«=3AgCy,Co»Cy»t  —  Co*] 

bthidcyanide  of  potaiiium  forms  a  white  precipitate  with  •ilver-ttlts.  ] 

(Om.)     ?  The  precipitate  is  white,  curdy,  insoluble  in  water  and  in] 

■cids;  it  is  anhydrouBj  and  not  altered  by  exposure  to  light.  (ZweDger;  ] 

I  Ann.  Fkarm.  62,  177.)  I 

I  Zw«n^r.  I 

\  ;S;:::;::::::::::::;:::::  ^  ::::}"•«« -  ^o-» 

I  12  C   -      n    .».     13-35    IS-M  I 

L  6N  84    ....     15'60  I 

AgKVCy* - 539     ....  lOO'OO  I 

Ammonio-cf)baltideyanid0  of  Silvtr,  NH\H0.AgH7o'Cy.— Cobaltid- j 
I  cyanide  of  silver  dissolve^  in  ammonia,  forming  a  solution,  which,  wh**o  ] 
[  fvafwratcd*  yields  tlie  ammonio-cohaltidcyanide  in  colourlcs:)  (ranf^parrnt  I 
r|>riKUu.  The8«  cry«taU  are  insolulile  iu  water,  aud  do  «ot  h«o  wei^'dt,] 
I  either  by  exposure  to  the  air,  or  by  a  bent  of  100^  At  170*.  walrr  and  1 
[  Ammonia  (together  amounting  to  4*97  pt*  )  eo  off,  and  cnhaltiilcyaiiide  of  I 
■ilver  remains  uadccoDijtOf'ed.  Acids  readily  withdraw  tie  nmniDnia.J 
(Zwenger)  | 


DOL'BLE  SALTS  OP  CYANIDE  OP  SILVER. 
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Argentocyaniie  of  Nickel.  NiCy,AgCy  ?— Cyanide  of  nickel  and 
potassintnt  added  to  a  solution  of  silver,  throws  down  white  flocks,  which 
remain  white  when  exposc<l  to  light;  and  dissolve  in  auiuioniaj  but  not  in 
nitric  acid.  (F.  Si  £.  Hodgers.) 

Cuproct/nnidiS  of  Silver. — a.  AgCy,Cu'Cy1 — Cuprocyunido  of  potas- 
Binm  A  yields,  witli  nitrate  of  silver,  a  white  precipitate,  which 
becomes  bluish  grey  when  treated  witli  a  larger  quantity  of  eilversolu- 
tion,  and  yellowish  whiro  when  treated  witli  nitric  acid,  a  sujall  quantity 
of  cyanogen  being  at  the  same  time  evolved.  (Ramniel.si>erg.) 

6.  3AgCy,Cu'Cyf — Cuprocyanidc  uf  potassium  B  forms,  with  solution 
of  silver,  white,  curdy  flakes,  wliich  poon  turn  violet  and  afterw.ards  black 
(Gni.),  and  dissolve  in  an  excess  of  the  polassiuui-salt  D.  (Uammelsberg.) 

Argeiitocyanide  of  Coppa:  CuCy,AgCy? — Argenlocyanide  of  potas- 
siam  forms,  with  cupric  salts,  a  bluish  white  precipitate  (light  green, 
acconiing  to  Glassford  &  Napier),  from  which  acids  extract  the  copper, 
and  separate  cyanide  of  silver.  (Ittner.) 

Arffe}Uocyanide  of  Jfcrain/.  HgCy,AgCy? — Argentocyanide  of  i>o- 
taasium  forms  a  white  precipitate  with  corrosive  sublimate  (Glassford  & 
Napier);  so  likewise  does  cyanide  of  mercury  and  potassium  with  silver- 
eaXia.  (Rammelsberg.) 

Cyanide  of  Mercury  wilh  Aitrate  of  Siiver.  AgO,NO',2HgCy. — On 
mixing  the  aqueous  solutions  of  nitrate  of  silver  and  cyanide  of  mercury, 
this  compound  separates,  after  a  while,  in  transparent  and  colourless 
prisms,  which  are  small  if  the  solutions  are  cold,  and  large,  like  those  of 
nitre,  if  they  are  hot.  (Wohler,  Poff<^,  1,  231.) 

Crytiatlised,  Wcihl«r.          Johiuton. 

AgO,NO»   170  ....  3712  3796  37*53 

2  HgCy 252  ....  55*02  53*74  54*54 

4  Aq 36  ....  7'86  7*60  7*93 


AgO,NO*  +  2HgCy  +  4Aq.  .     458     ....10000     99'30 


100-00 


The  crystals  give  off  7 '6  per  eeut.  of  water,  even  below  100",  and 
are  converted  into  a  white,  opaque  mass,  which,  when  heated  above 
100^,  melts  to  a  transparent  liquid,  then  boils,  and  immediately  after- 
wards detonates  violently  with  a  crackling  noise,  and  the  purple-red 
flame  which  is  characteristic  of  cyanogen ;  cyanide  of  silver  remains 
behind,  and  a  sublimate  of  mercury  is  found  to  have  been  formed. — • 
Hydrochloric  acid  eliminates  hydrocyanic  acid;  thou,  on  evaporation, 
chlorine  is  given  ofl*,  and  chloride  of  silver  remains  behind  (32*2  |»cr 
cent.),  together  with  chloride  of  mercury.  The  aqueous  solution,  mixed 
with  chloride  of  barium,  yields  a  precipitate  of  chloride  of  silver,  while 
cyanide  of  mercury  and  nitrate  of  baryta  remain  in  solution. — Hydro- 
voL.  nil.  D 
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cyanic  ncift,  added  to  the  solution,  throws  down  all  tlie  silrer  in  tLe  fonn 
of  cyanide;  and  tbo  eupcrnatant  liqnid,  when  evaporated,  gives  ofT  thi 
nitric  acid,  and  leaves  53'74  per  cent,  of  cyanide  of  mercury. — Alkalis^ 
throw  down  cyanido  of  silver. — Tbo  crystals  dissolve  very  epariugly  in 
cold  water,  but  much  more  readily  in  boiling  water,  from  which  they 
eeparute  npiin  on  conlinp.  They  are  st)lulile  without  decomposition  ia 
boiling  nitric  acid,  aad  dissolve  in  alcohol  in  about  the  same  proportioft< 
na  in  water,  (Wohler,  coinp.  Johnston,  P/iil.  Trans,  1839,  117.) 

In  a  solution  of  cyftiidc  of  silver  in  nitrate  of  mercury,  no  precipitate^ 
is  formed  by  nitric  arid  or  nitrate  of  silver;  but  hydroc\Tinic  arid  tuldM 
to  such  a  po1ution«  thrnwa  down  cyanide  of  Hilvor^  and  hydrochluric  aci^i 
or  a  metallic  chloride  throws  down  chlorido  of  eilvcr.  (Wackcnroderi 
Ann,  Pharm.  41,317.) 

PnoTocvANiDTi:  OP  Gold,  or  Aunors  Cvamdr.  AuCy, — /oim/i/iorij^ 
— C^Tinido  of  calcium  forma  a  white  [i]  nrecipilntc  with  solution 
chloride  of  gold  (Sclieele);  cyanide  of  potassium  forma  an  orange-yellow 
precipitate.  (Ittncr.)  The  precipitate  ia  yellow,  cr)>talline,  dissolves  i« 
exi*ot«  of  cyauidoof  potassium,  reappear^s  on  addition  of  a  emaJl  qnantity 
of  hy<lrochloric  acid,  and  disappears  on  the  nddttionof  a  larger  ouantity. 
^Hnidlon  &  Frcsenius.)  The  concentrated  normal  solution  of  chloride  oT] 
gold  (VI.  2Ut),  even  when  in  cxecgo.  ia  not  precipitated  by  cyanide  of] 
potaAtum,  but  merely  decoloriiccd.  because  nuro-ryanide  of  potA«siura  ii 
ibnned,  which  crystnllir.es  on  evaporation.  (Rummol8berp.)'^FigHi*r*« 
statement  timt  the  normal  solution  of  chlorido  of  ^'old  alvo  forms  the  yellow 
precipitate  with  cyanide  of  pota-ipinm.  iRlikcwlfie  contradicted  by  Himly. 
- — That,  in  this  case,  terchlori'lo  of  goM,  yirMs,  not  tcrcyanidc  but  itroto- 
cyanido  of  golil,  U  due  to  the  evolution  of  2  At.  cyflno^^'cn. — The  solution 
of  chloride  of  gold  does  not  become  turbid  when  mixed  with  aqueou»' 
cyanide  of  mercury;  but,  on  the  addition  of  alcohol,  the  mixture  forma  s 
■ipitale  resembling  cyanido  of  palladium.  (0.  Rose,  Pog<f.  23,  173.) 
•Thii  mixture,  when  ovuporatcd,  ^'ivcs  off  cyanogen  gas,  and  leaveti  a 
AitXtortt  of  uuroue  cyanide  and  cliloridc  of  mercury.  (DeUerrc.) — Aaucoui 
aurocyunide  of  pota^nium,  mixed  with  hydrochloric  or  nitric  ncid,  does, 
not  yield  a  precipitate  of  aurons  cyanide  till  the  mixture  is  heated. 
(Ilimly,  C.irty,  Glawford  &  Napier.)— Coriosivo  sublimate,  added  Uij 
aurocyanide  of  ixjtaetsinm,  imniediatcly  throws  down  the  yellow  conKj 
poonJ.  (llammclubcrg,  Pfi$g.  42,  132.) 

Prfjutraliitn.  1 .  The  cyanido  of  gold  is  precipitated  from  the  aqaiMn* 
solution  of  aurocyanide  of  [»otfiMium,  ly  heating  thatFolution  with  hydro- 
chloric or  nitric  acid.  The  mixture  uf^^aqueons  uurocyauido  of  pota^MBm! 
nnd  hydrorbloric  acid,  which  is  trauf'pannt  at  ordinury  tcmf»craturrp,  if-i 
hHititl  tn  .Ml ;  whfiTrhy  the  greater  part  of  the  anrons  cyanidp  is  prrcipi- 
fated  in  (h«  form  of  a  lemon-yellow  er>'itallinc  powder;  tho  mixtvi^j 
CTtt]K>ratcd  to  dryunu  over  the  watcrlmtli,  in  onier  to  produce  coniplfit«' 
decomposition,  whereupon  the  hydrocyanic  ucid  of  the  cyauida  of  patf 
•ium  is  given  otT ;  and  the  rcKidun,  which  consists  of  ryaoidt*  uf  guld  um 
chloride  of  potn^Ainm,  is  wnshcd  with  water,  in  a  situation  not  eii 
lo  rtini-hine,  in  order  to  remove  the  chloride  of  potsMium.  (11.  Hiall 
Ann.  Pftn-nn,  42..  IA7.>^ — The  i-olution  of  aurocyunide  of  pota«)!>ium  in 
eroall  rjnnntity  of  water  xt^  hcnted  to  thr  b4>iliiig  point  in  hydroehloria] 
or  nitric  fteid»  the  mixture  cvapuraled  to  dryuocs,  and  the  rMidoo 
~  'i|[Ul^  washed  with  ico-cold  water. — The  coaceutnted  ■oltttioft  <l 
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chloride  of  golil  maj  likewise  bo  enpersatonited  with  cyanide  of  potav* 
ejom  till  the  aureus  cyanide  fir^t  precipitated  is  re-diseolved  ;  the  niixturo 
evaporated  to  dryness  ;  the  residue  Iipnted  ^ith  hydrofhloric  or  nitrio 
acid,  to  decompose  the  cyanide  of  potaewium  ;  tlie  excess  of  acid  expelled 
by  evuporation,  and  the  drv  residue  wafclied  with  cold  water.  The  pro- 
duck  thus  obtained  inny,  fiowcver,  be  eontjiminated  with  Fillca,  if  the 
cyaniilc  of  potassium  has  been  prepared  in  an  earthen  cruciMe,— (Glass- 
ford  &  Napier.  Phil.  Mag,  J.  25,  61).  —J.  Carly,  [Pkil,  Mag.  J.  24,  JI5) 
mixes  tho  solution  of  chloride  of  pold  with  a  quantity  of  cyanide  of 
potassium  sufHcieut  to  redissolve  the  precipitate;  boils  tho  liquid  with 
excess  of  hydrochloric  acid;  washes  tho  precipitated  yellow  powder;  and 
dries  it  a  gentle  heat. 

2.  By  precipitating  a  solution  of  chlorido  of  gold  Tvith  cytinide  of 
potassiani.. — Fi<j;uier  (J.  VJmrm.  22^  329,)  cauitoualy  adds  a  solution  of 
cyanide  of  potassium  in  6  pts.  water  to  a  normal  solution  of  chloride  of 
gold  (VI,  216),  containing  5  pts.  water  to  1  pt  chloride  of  gold,  till  a  co- 
pious lemon-yellow  precipitate  is  produced,  wbiuh  then  slowly  fettles  down. 
If  a  larger  quantity  of  cyanide  of  pota^tbiuin  be  used,  the  precipitate  has  a 
dirty  yellow  colour,  and  is  more  quicJily  depoi?ltcd  ;  a  still  larger  quan- 
tity renders  it  o range -y el low^  but  a  small  quantity  of  nitrio  acid  restores 
the  lemon-yellow  colour. 

3.  By  mixing  tho  hydrochloric  acid  solution  of  gold  with  cyanide  of 
mercury,  evapoi-ating  to  dryness,  and  extracting  the  resulting  chloride  of 
mercury  from  tho  residue  by  M'ator  : 

AnCP  +  ailgCy  «  3HgCl  +  AuCy  +  2Cy, 

Defferre  {J.  Pharm.  24,  27,)  adds  to  the  solution  of  2  pts.  gold  in  heated 
aqna-regia,  a  solutiun  of  3  j'ts.  cyanide  of  mercnry  in  8  pts.  water  ; 
evaporates,  Btirrin«»  all  tho  while,  till  the  residue  turns  yellow  ;  digests 
the  residue  in  24  pts.  of  water,  which  leaves  cyanide  of  ^old  undissolved; 
mixes  the  decanted  solntitm  with  1  pt.  pyanido  of  nicrrnry  ;  evaporates 
again  ;  redis?olvcs  in  water,  which  ngjiiu  leaves  cyanide  of  gold;  and 
repeals  this  solution,  decantation,  and  evaporation  from  1  to  3  times,  as 
long  as  lemon-yellow  cynnide  of  gold  continues  to  separate,  not  however 
adding  cyanide  of  mercury  nt  each  repetition  of  the  process.  A  small 
qnnTititv  of  aqun-regia  must  however  be  added  before  each  evapciralion; 
otherwiBe  brick-red  cyanide  of  gold  will  be  left  nndipsolrod. — [Since, 
acconling  to  tho  preceding  equation,  1!)0  pts.  (1  At.)  gold,  require 
3  .126  pta.  (3  At.)  cyanide  of  mercurj',  =  109  :  378,  it  would  per- 
Bjpe  be  better  to  take  at  onco  2  pts.  cyaniilc  of  mercury  to  1  part  of  dis» 
bivod  gold.] — Ibi.i  process  yields  only  bnlf  as  much  cyanide  of  ^'old  as 
ini;rht  be  expected,  the  other  half  forminpr.  in  fact,  a  soluble  compound 
with  the  cyanide  of  mercury.  The  dried  residue  should  therefore  bo 
washed,  cot  with  water,  but  with  alcohol,  which  dissolvcfi  the  chloride  of 
mercury  and  the  exces^s  of  cyanide  of  mercury,  but  only  a  trace  of 
cynnide  of  gold.  With  this  pa'caulion  the  process  gives  very  good 
results.     ( Desfosees.) 

4.  By  heating  hydrate  of  auric  oxide  with  hydrocyanic  acid,  and  eva- 
porating the  mixture  to  dryness  ; 

AqO»  +  3I!Cy  »  3HO  +  AuC;  +  2Cy?. 

The  bydrnio  prepared  with  mngncsia,  according  to  Pellctler's  prcccee, 
(VI,  208,)  afifumep,  when  boiled  with  tho  hydrocynnie  acid,  first  a 
bhichish  green,  and  then,  on  boiling,  a  fine 'yellow  colour,— and  tho 
residue  obtained  by  geutlc  craporation  does  not  reqairo  washing. 
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5.  On  evaporaticije;  a  solution  of  torcyanide  of  gold  in  hoiling  hydro- 
chloric acid,  a  protocyanide  of  gold  is  deposited  in  the  form  of  a  yellow 
powdor,  2  At.  cyauogen  boiDg  probably  docomposod  at  tho  same  tiuie. 
(Carty.) 

Properiiei,  Lemon-yollow  crystalline  powJcr,  iridescent  in  sunshine, 
ftnd  appearing,  under  the  microscope,  to  consiiit  of  regular  six-sided 
tables.  (Himly.)  Inodorous,  taatolesE,  and  permanent  in  the  air. 
(Figoicr.)     Permanent  in  the  air.  (Olossford  &  Napier.) 

Glassford  Sc  Kammels- 

llimly.       Cftrty.        N&pier.        Iwreinor.        berg.     Figiuer» 
An....  19ft  ....  88*44  ....  87*84  ....  87*95  ....     88-18     ....     86'19     ....     76     ....     75 
Cy...     26  ....  U'56 

AoCy  225  ....10000 

The  powder  is  anhydrous,  and  thoreforo  mGrclv  requires  to  ho  frodd 
froni  hygroscopic  water  by  drying  in  vacuo.  (Hlmly.) 

Decompositions.  Protocyanide  of  golJ,  when  dry,  is  not  altered  by 
exposure  to  t-unshinc,  but,  when  luuitjt,  it  nc({uirc$  a  dingy  yellow  colour, 
with  a  tinge  of  green.  (Hlinly.)  By  itrnition  it  is  resolved  into  cyanogeu 
ga9  and  metallic  g"ld.  (Figuier,  Himly,  and  oLherd.)  According  to 
Prou«t,  it  is  re«olvcd  into  water,  an  cmpyreumatic  oil,  carbonic  oxide,  and 
ft  mixture  of  gold  and  charcoal.  AVhen  heated  in  contact  with  air,  it 
turns  away  with  a  glimmering  light,  leaving  metallic  gold,  (Rammels* 
berg.)  It  is  not  <iecomposed  or  dissolved  by  sulphuric,  hydrochluric,  nitric, 
<>r  nitro-hydrochloric  acid,  even  at  a  boiling  bent.  (Figuier,  Himly.) 
Wboii  recently  precipitated,  it  is  soluble  to  a  slight  extent  in  sulphuric, 
liyitroehloiic,  or  nitric  ucid.  (Glasbfurd  Si  Napier.)  It  ia  converted  into 
wel.aUic  gold  by  boiling  oil  of  vitriol,  and  very  slowly  decomposed  by 
lioiling  n<(na-regia,  (Carty.)  Oil  of  vitriol,  caustic  alkalie,  and  alkaline 
'^irbouutes,  colour  ii  green,  but  the  yellow  colour  is  restored  on  the  ad- 
idilioii  of  hydrochloric  ucid.  (Jewreinov,  J.pr,  Chan.  32,  212.)  Auroui 
^cyanide  i«  not  decomposed  by  sulphuretted  hydrogen;  but  hytlroaulphato 
•  of  amnion ia  di^Aolves  it  completely  after  a  while,  forming  a  culourleM 
linuid  from  which  ncid^  throw  down  sulphide  of  gold.  (Himly.)  It  di»- 
Ifcdvcfl  in  nnimonia.  (Glnssford  &  Napier.)  It  is  not  altered  by  coM 
|tH»ta«h-lcy;  but  a  stmng  solution  of  potash  at  a  boiling  heat  convert*  il 
[Into  brown  ptilvcruloDt  gold  and  aurocyanide  of  pota>i6iuni.  [Himly.] 
(Wlint  bccofiii-s  o(  tUe  oxygen  of  the  poUsb;  ib  cvaiuIc  of  poUiiti  likrwiK  funucU  *] 

The  compound  dissolves  in  hypObuli>hite  of  soda  (Glaasford  ^  Nnpior); 
alwo  in  aqueous  cyanide  of  potassium.  It  \s  insoluble  in  water,  alcohol, 
and  ether.     (Kignier,  Himly.) 

I'rutocyauido  of  gold  unites  in  equal  nnniben<  of  atoms  with  other  rae- 
italliecyanidctt.fonnlugcomjiounds  ai\\c*\. i  urocj/anit/e*,  among  which  thoao 
■of  the  alkalid  are  coluurle^ti  and  soluble  in  water.  Those  which  coQtM 
the  cyanitJc^  of  the  heavy  niutald  are  obtained  by  precipitating  a  salt  of 
itfao  heavy  metal  with  aurocyanide  of  polasiium;  they  arc  insoluble  in 
'•water,  and,  when  treated  with  an  alkuli,  give  up  tho  cyanide  of  gold 
togutlier  with  the  cy.ini(le  which  wa**  unitt'd  with  the  other  heavy  metal, 
leaving  the  oxide  of  that  metal  undtft£olved.     (Itlncr.) 

Trrrijattid*  a/ Ooid^  or  Auric  CyanUtt  AuCy»[or  HCy.AuCy*!]  Db- 
oovoreil  by  K.  Hindy.— /*)'r7WTrrt^io«.  1,  It  may  bo  wpuraloii  from  aurid- 
cyttQtdu  of  potAAaiuiu  by  the  addiliuu  of  uuo  of  the  utrougur  aoidd..'^ 
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2.  More  conveniently:  An  acjaeons  solution  of  anridcyanide  of  pofcassinm 
is  mixeil  with  excess  of  nitrato  of  eilver;  the  liquid,  containing  the  excess 
of  the  silrer-siilt,  together  with  nitrate:  of  potash,  is  filterc-ii;  the  precipi- 
tate, consisting  of  AgCyj  AuCv^,  thffrouglily  washed  with  water;  then  dif- 
fused in  water,  and  decomposed  with  frequent  agitation,  and  at  the  ordinary, 
or  at  a  very  slightly  elevated  tempemture  (otherwise  a  yellow  colourinijf 
will  appenr,  and  protocyanide  of  gold  will  Ije  formed),  by  a  quantity  of 
hydrochloric  ncitl,  not  sufficient  to  decompose  the  whole  ;  and  tlie  Jiltiati 
evaporated  to  dryness  in  vacuo  over  oil  of  vitriol  and  lime.  —  3.  Aurid- 
cyanide  of  potassium  is  mixed  with  hydrotluosilicic  acid  and  evapoiuted  to 
dryness;  the  reaidue  exlKiustcd  with  ahsoluto  alcohol  ;  and  the  Bolution 
filtered  from  the  silico-lluoride  of  potassium,  and  left  to  evapor.itc, 
(Himly.)  The  tercyanido  of  g^old  thus  obtained  generally  luis  nyeH^^wisll 
eolour,  arising  from  the  admixture  of  a  small  quantity  nf  prfitorynnide; 
it  must  therefore  be  dissolved  in  the  smallest  possible  quantity  of  water 
or  alcohol,  and  the  filtrate  left  tn  evaporate  in  the  air  nr  in  viietio ;  for 
the  application  of  heat  would  reproduce  cyanide  of  ^'olil.  (Hinily.) 

Laru:e  colourless  laminfc  and  tahIe^»,  contaiulng  6  At.  water  of  crystal- 
lization. (Himly.) 

They  fuse  at  50^,  first  giving  ofl'  hydrocyTinic  aeid,  yieldin/;  a  lower 
cyanide  of  gold,  then  cyanogen  gns,  and  loarc  carbide  of  j^'old,  which 
readily  burufs  in  the  air,  and  is  converted  into  pure  gold.  The  aqueous 
solution,  when  evjiporaled  over  the  waler-biith,  deposits  part  of  the  gold 
in  tho  form  of  protocyanide.  A  hoiiin»r  aqueous  solution  of  oxalic  acid 
exerts  no  reducing  action.  Jlercuruus  or  mercuric  nitrate,  heated  with 
the  solution,  throws  down  protocyanide  of  gold,  while  cyanide  of  mer- 
cury remains  in  solution.  Corrosive  sublimate  forms  no  precipitate  even 
when  the  solution  is  heated.  Terrvanidc  of  gold  does  not  become  moist 
when  exposed  to  the  air.  but  dit^t^olvcH  in  water  in  every  proportJODj  and 
almost  as  easily  in  akohol  and  ctlior.  (Himly.) 

CfyMtaUixcd.  llimly.  Second  Calculation, 

An,.. 199     ....     C012     S9-89            Au  199     ....  60-12 

SCy 78     ....     23-57                                 3  Cy  78     ....  23*A7 

6Aq M     ....     16-31                                     HCy    27     ....  816 

3  Aq  27     ....  8-16 


331 


100-00 


HCy,A«Cy3+3Aq.  331 


100*00 


AaC>«,GAq. 

[As  Himlv  only  doleTminrd  the  qiinntity  of  gold,  he  has  by  no  means 
proved  that  the  compound  is  really  AuCy^-fti  Aq;  it  is  moie  probable, 
indeed,  that  tbe  real  conipobitiou  is  that  which   iy  indicattd  in   the   pre- 

, ceding  table  under  the  brad  of  "Second  Calculation."    For  in  the  docom- 

^^^Mition  of  AjiCy,  AuCy*  by  HCl,  the  products  formed  niiitst  be  Ai-Cland 
^^BCy,  AuCy'  (nuripru^^ic  acid),  and  siniilnrly  in  the  other  modes  of  pre- 
^^Bftration.  It  is  likewise  observed  by  Hindy  himself  that  the  conipound 
H^bhoD  heated,  gives  off  at   first,  not  cyimogcu  but  byilrocyauic  af-td.j 

Ammtmio-j>ro(ocyanide  of  Gtld — The  colution  of  protocyanide  of 
gold  in  hot  aqueous  ammonia  yicldp,  nn  cooling,  a  large  qnanlily  of  the 
conip<mnd  in  grey  ehining  laminn?^  w  hich  are  easily  deprived  of  their 
amniunia,  either  by  a  gcutlc  heat  or  by  trenlmcDt  with  hydrochloric  acid. 
(Carty). 

Auroct/aniJf  of  Avimonivm,  KH'Cy,AuCy. — Foinied  by  mixing  tho 
Baturatcd  aqueous  folutions  of  aurorvnnide  of  potn.o^(:ium  nn<l  sulphate  of 
Hiniuoniaj  precipitating  ihercfroiu  the  sulphate  of  |>ota(h  and  excess  of 
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ulpbate  of  ommouia  by  absolute  alcobol;  and  leaving  tke  filtrato 
evaporate  te  tbe  crysuJltzing  point.  Very  small,  colourless,  anh 
crystals,  bavin^  a  strongly  metallic  tosto.  Tbey  aro  resolrod,  bot 
200°  autl  250%  inte  cyanide  of  ammonium,  which  evaporates,  and  a 
rotfiJue  of  cyuoide  of  gold,  wbicb  retains  tbc  form  of  tho  crysUlji. 
(Uimly,  Ann,  Fliarm,  42,  342.) 

^H  NH^Cy 44     „.     16-36     16-10 

^^^^r  Aa    » „....     199    ...     73-97    73-64 

^^^V  Cf    ...».,..      26    ...      9-67     .. —     10-26 


NH*Cy,.\aCy  869    ....  100-00    „  10000 


AurUhyaniiU  of  Ammonium,  NHSTytAuCy*. — Hydratod  nuric  oxid« 
ia  abided  to  bydrocyauato  of  ammonia,  ouLaincd  by  distilling  forracyauido 
of  potiitifiium  wiib  sal-ammoniac  uml  water,  a«  lun;;  ah  it  voutuiuvH  to 
disjrolvc;  tlie  colourlo;!^  filtrate  is  beated,  which  causes  a  large  quantity 
of  ammonia  to  escape;  the  fiJtrato  evaporatoti  over  tbe  water-bath, 
during  wbicb  process  it  becomes  coveroil  with  a  rusty  yellow  film ;  the 
dry  rc.-?idue  exhausted  with  water;  and  the  filtrate  left  to  evaporate  till 
it  crystallize*. — Ijargo,  colourlcsa,  four-  and  six-sided  tables.  At  100' 
tbey  (rivo  oif  5  OC  per  cent,  of  water  and  turn  reddidh-white;  at  a  bigher 
temperature,  tbey  turn  yoUow  and  give  off  bydrocyanato  of  ammonia; 
and  when  ignited  in  the  air  leave  58  7  per  cent,  of  pure  gold.  They 
dissolve  readily  in  water  and  aluubol,  but  are  nearly  insoluble  in  etiier. 
(Hinily,  Ann.  I'harm.  42,  343.) 

CryttaUiaed.  Himly. 

NU«Cy 14  ....  12-98 

Aa    19S  ....  58'70     58-71 

8  Cy « «.„ 96  ....  23-01 

2  HO 16  ....  6-31     ft'06 

NH<Cy.AiiCy»  +  2Aq     .     339     ...100  00 

The  ruflty  yellow  subjstanoo  (vui.  tiip.),  which  separates  on  cvi^kkJ 
tutin;;  the  solution,  detonates  ^ligbtly  when  heated;  \s  iii.<!ioluMe  in  wal^'fi 
fhoidtf,  alkalis,  alcoliut,  or  ether;  imd  consiifts  perhaps  uf  aurale  uf  uuuuouia' 
Vf,  122).  llimly. 

Anrocyanide  of  Potaxaiuui.  KCy,AuCy. — Tbo  easiest  mode  of  fomwJ 
log  tbijf  eoiiipouud  is  to  di^«iolve  protocyanide  of  guld  in  aqucou*  cyanidt 
of  potassium.  Biit;»  according  tu  I'riuce  Feter  Uagrutiua  {J,  pr,  CAcvu 
01,  3(iT)..  gtild  preeijdtated  by  greiMi  vitriol  tikowine  dissolves  iu  tb*!^ 
liquid,  especially  witd  tbe  aid  of  beat;  oven  a  {date  of  fold  will  diKAolv^j 
in  it,  i>9[>eciully  if  cxiiosed  to  tbo  joint  action  of  tbo  »eIation  of  cj 
pf  potassium  and  of  the  air.  Fcrrocyanide  of  potassium  likewise  dii 
void,  ibuugb  in  nmcli  smaller  quantity,  even  after  conttitucd  digi 
fin  this  ca^e,  a-j  obowu  by  Klaiier  (J,  pr,  Clicm.  37,  303),  ucce«  of  si 
{■  nnrwwry,  and  potaub  is  formed  at  tbc  same  time : 

2KCy  -f  Au  +  O  »  KCr,AuCy  +  KO. 

Aa  the  cyanide  of  potnsnum  used  by  Bac^tion  contained  eyuiato 

potash,  tbc  oxyt'en  was  perliap.s  |»artly  supplied  by  this  latter  co:   ■         iT.' 
^-Aurio  oxide,  butli  antiydruus  and   bydrated,  and  aunite  of 
like""        '        '  '' tcly  in   aqueous  cyanide  of  iH)tav-liiiii,    .i.d 

.^i*  '...,.  -  iin^  to  llimly,  tbo  bolutiou  of  tb«  byui^tw4 
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IB  Attended  with  evolution  of  heat.  la  thia  reaction,  Himly  suppoaM 
that  cyauato  of  poUsb  is  formed  as  well  as  free  pota«U,  as  ebown  by  the 
fuJ lowing  o<juation : 

AttO"  +  3KCy  -  KCy.AuCy  +  KCyO=  +  KO. 

Hence,  occoHinj^  to  Himly,  this  Roliition  of  hydmtod  auric  oxide  wlion 
evaporated  gives  oQ  aramonitt,  proceeding  from  liic  di.»ci»inposition  of 
cyaiiate  of  potat>h. 

Preparation.  1.  Aqueous  cyanide  of  potassium  is  saturated  by  agi- 
tation with  protocyaiiide  of  gold,  and  tin;  yellow  [?j  filtrate  ovaponited 
to  tbo  cryfitAilizing  point.  (Ittucr.) — 77  pts.  of  eyanido  of  gold  rot|i)ifo 
23  pts.  of  cyaniilo  of  potiissium  dissolved  in  water.  (Himly,) 

2.  For  every  1  ]it.  of  gold  to  bo  dissolved,  G  pb*.  af  eyanido  of 
potassium  are  ilissoKed  in  from  twice  to  four  times  tbcir  quantity  of 
water.  In  the  filtrate  heated  to  38",  arc  immersed  two  platoa  of  ^'old, 
the  smaller  of  which  in  connected  by  a  copper  wire  with  the  uegative 
polo  of  a  three-pair  battery  of  ^inc  and  copper,  and  the  other,  which  ia 
ecvcral  times  lari^'cr,  with  the  positive  polo,  Of  the  gold  which  dissolves 
quickly  at  tlie  po&ibivo  pole,  only  a  ijuiall  quantity  is  at  first  deposited 
in  brown  crystalline  granule-*  on  the  negatiyo  gold  plate,  where  at  the 
eamo  time  a  slight  discngajjement  of  gas  takes  place.  After  a  few  hours, 
the  ryaiiido  of  pot^ifsium  iw  found  to  be  saturated  with  cyanide  of  gold; 
and  when  that  point  ia  attaiiicii,  the  quantity  of  gold  deposited  at  the 
iifgativo  polo  is  equal  to  that  which  is  dissolved  in  the  same  time  at  the 
iKisilive  pole.  In  this  manner  half  an  ounce  of  gold  yields,  in  a  few 
hours,  1  oz.  of  crystals  of  aurocyiinidc  of  potassium.  (Glassford  it  Napier, 
Phil.  M<i'j.  J.  25,  Gl.) 

3.  By  dissolving  auric  oxide  (prepared  by  precipitating  chloride  of 
gold  with  magnesia,  dissolving  the  precipitate  in  strong  nitric  acid,  and 
filtering  through  musliu  into  Water,  which  precipitates  the  oxide)  in 
aqueous  cyauiile  of  potassium.  (Glasdfonl  &  Napier.) 

4.  By  dissolving  fulminating  gald  in  aqueous  c}^nide  of  potnssium, 
whereujMjn  ammonia  is  evolved.  (Himly.)-  The  fulminating  gold  pre- 
cipitated by  excess  of  ammonia  from  a  solution  of  7  pts.  of  gold  in  ai|ua- 
rcgia,  and  well  woi^hod,  is  adtlcd  to  a  lioi  .iqueous  t^olutiou  of  G  pts.  of 
pure  cyanide  of  potit^ium.  The  culuurle.^s  solution,  if  not  too  dilute, 
yields  crystals  as  it  co<ds;  tho  mother-lIquiJ,  mi  further  evaporation, 
yields  merely  an  impure  salt,  conLaiuing  nuii-h  [>ota.«b ;  hence  it  is  best 
to  evaporate,  after  mixing  it  with  excess  of  hydrochloric  acid,  and  free 
the  reniaiuing  aureus  cyanide  from  chloriile  of  poLatsium  by  digestion 
in  water.  The  eyanido  of  gold  thus  obtuiuud  may  bo  converted  into 
aurooyanide  of  potassium  by  the  tirst  method  (23  pts.  c^-unide  of  potasHinm 
to  77  pts.  cyanide  of  guld). — The  resulting  crystals  are  purified  by  dis- 
Bolving  them  in  an  ci{ual  quantity  of  boiling  water  and  crystaltiKiug. 
Crystallization  takes  place  very  quickly  as  the  liquid  cools;  in  10  minutes, 
prj«ni8  au  inch  long  are  fonuod.  (Hiiuiy^  Ana.  P/tuini.  42,  160.) 

Pvopn-liis,  Large,  colourless  (yellow,  aocording  to  Ittnor  only), 
transparent  cryHtals.  Uliomliic  octohedrons  united  endivise  into  lung 
prisms,  like  those  of  sulphur.  (Himly.) — White  nacreous  scales.  (Melllet ) 
—Has  a  saline  sweetish  tai^te,  with  a  somewhat  metallic  after-taste 
(Himly);  mctAllic  (Ittner);  bitter  and  metallic  (Glaasford  8c  Napier). — 
Permanent  iu  the  air  (Hiiuly),  oven  in  sunahiuo  (Jewroinov,  /.  pr*  Ohem. 
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32,  242).     The  Bolution  docs  not  redden  the  fingers  when  moUtenod  with 
it,  even  on  expoenre  to  light  (Glassfonl  &  Napier.) 

GliMford  fit 
Oyttalliied,  Himly.  Jcwrcinov.  Napier. 

K 39-2     ....     1.1-51     H  01     13-5 1 

Au  1D90     ....     0857     68-46     67-95    « 06*54 

2Cy   520     ....     17-92     18*47 


290-2 


10000 


P997 


KCy.AuCy 

The  crystals  do  not  umIer;^o  any  cliange  at  100";  when  heatc<l  to 
130'',  they  )t?ivc  otT  only  0-30  per  cent,  of  water,  whicb  is  therefore  nothing 
but  ailhering  moisture,  and  nothing  further  at  200**.  (Himly.)  Accord- 
ing to  Jewreinov,  thov  do  not  give  off  any  water  when  hcated.^-GlaK»*, 
ford  h  Napier,  on  the  contrary,  calculate,  from  the  quantity  of  gold 
obtained,  that  the  crystals  contniu  I  At.  water. 

DeeompoticionB.  The  salt,  when  heated  out  of  contact  with  the  air« 
ia  resolved  into  cyanogen  ga^,  and  a  niixtiiro  of  gold  and  cyanido  of] 
potassium.  (Carly,  Phil,  Mag.  J,  24,  51J.)  Complete  deconipositiua 
takes  place  only  at  a  very  strong  red  hcnt,  (Himly.)  The  salt,  whoa 
ignited,  decrepitates;  fuses,  with  cfferveecouce  and  evolution  of  cyanogen)3 
»nd  covers  tho  platinum  crucible  with  gold^  which,  after  the  residue  has' 
l>cen  heated  with  water,  amounts  to  only  11*44  per  cent,  while  the| 
•olution  etill  retains  gold.  (Jewreinov,  J.  pr.  Chmu  32,  242.) 
■oluUon  mujt  also  contain  platinum.]  When  the  salt  is  very  strongly  ignit< 
with  an  equal  weight  of  oarhonatc  of  potash,  a  button  of  gold  is  obtaiue^i 
amounting  to  6G'54  per  cent.  (Glas-^ford  &  Napier.)  Iodine  a«lded  ti^ 
the  solution  throws  down  cyanide  of  gold,  with  formation  of  iodide 
potassium  and  liberation  of  cyanogen  (Gerdy,  Compl,  rend.  16t  25  j 
J,pr.  Chem.  29,  181); 

KCy.AuCy  +  I  =»  AaCy  +  KI  +  Cy, 

Heated  with  oil  of  vitriol,  it  gives  oflT  hydrocyanic  acid,  and  after 
ignition  leaves  a  mixture  of  gold  and  Kulplmto  of  potash.  (Jew 
Its  solution,  mixed  with  hytlrorhlorir,  milphuric.  or  nitric  acid,  at  ordinal 
temiK-raturec,  remains  clear  at  first,  hut  aftorwarda  give**  oil*  hydrocyanMJ 
acid,  and  gradually  deposits  part  of  the  gold  in  the  form  of  protoc>*anidB.} 
(Gla*5fyrd   A    Napier,    Carty,    Jewreinov.)      But   when    boiled    dm 
with   hydrochloric  acid,  it  is  completely  resolved  into  cyanide  of  p. 
■mounting  to  S7'83  per  cent,  ncconling  to   Himly,  and  to  S8'5  p. 
according  to  Glassford  &   Napier,  and  chloride  of  [>otas9ium.     Simit 
reactions  arc  produced  by  sulphuric  and  nitric  acid,  iind  even  by 
tartaric,  and  ncctic  acid  at  a  boiling  heat.  (Glassford  ik  Napier.) 
salts  of  hinmuth-oxide,   linc-oxide,  Tend-oxidc,    and    ferric  oxido   thi 
down  from  the  Bulutiun  a  mixture  of  cyanide  of  gold  and  une  of  ihra 
oxides.  (Ittncr.)     Tho  aqueous  solution,  mixed  with  iKiueous  corroaii 
eubliniaic,  yields,  without  evolution  of  hydrocyanic  acia,  a  pale  yelh 
preripil.ite,  which  increases  at  a  boiling  heat,  «nd  gradually 
dark  yellow  colour  of  aureus  cyanide;  tho  solution  contains  cyantda 
mercury  nnd  chloride  of  ]iutaMium,  aud  ia  perfectly  free  mm 
(htueri  Himly.) 

KCy.AuCy  +  llgCl  «  KQ  -f  HgCl  +  AuCy. 

Alkaline  hydro^ulidtates   produce   no  change  in   tho  solution.  (Ittncr.j 
thd  aq(tcou9  eolution  gilds  copper  aud  silver,  ecqicciaily  wbcu  Laal 
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eyen  wiilioot  the  aid  of  the  electric  current,  the  copper  and  silver 
nltimatety  ditsolviug  in  it.  (Uagration.) 

The  salt  dissolves  in  7  pti<.  of  cold  water,  in  ^  pt.  boiling  water 
(Himly);  in  4  pta.  cold  and  08  pt.  boiling  water.  (Glaasford  &  Napier.) 
From  a  solution  saturated  in  the  cold,  it  is  precipitated  undeconiposed 
by  sulphuric,  hydrochloric,  or  nitric  acid;  alcohol  added  to  the  aqueona 
solution,  saturated  while  warm,  gradually  throws  down  the  salt  in  white, 
opaline,  hiju^hly  lustrous  scales.  (Glaasford  &  Napier.)  It  dissolves  very 
sparingly  in  alcohol,  tho  solubility  being  gumewbat  greater  at  a  botliug 
heat;  the  dryer  the  alcohol,  the  less  of  the  salt  does  it  dissolve.  (Himly.) 
Insoluble  in  ether.  (Himly.) 

The  solution  is  particularly  well  adapted  for  galvanic  gilding  (I,  407). 
To  obtain  the  remaining  gold  from  such  gilding  nolutions,  after  they  have 
become  inactive,  lliey  should  be  evaporated  to  dryness;  the  residue  finely 
pulverized  and  intimately  mixed  with  an  equal  quantity  of  litharge; 
fused  at  a  strong  red  heat;  and  the  lead  extnictcd  from  tho  button  of 
lead  nnd  gold  by  wami  nitric  acid;  the  gold  then  remains  in  tho  form 
of  a  loose,  yellowish  brown,  spongy  mass  (liiittger,  J.  pr.  Chem,  36',  169; 
confirmed  by  Eisner,  Redtel,  Hesseuborg,  J.  pr.  Ckcm.  3T>  447;  38,  169 

i 

'  Auridcyanide  of  Potassium.     KCy,AuCy*.— Formed  by  converting 

7  ptfl.  of  gold  into  a  solution  of  tho  chloride  as  neutral  as  possible,  and 
gradnally  adding  this  liquid  to  a  hot  cuncentrated  aqueous  solution  of 

8  pts.  cyanide  of  pota-'^sium.     Tho  colonrlo^s  mixture,  aa  it  oools,  deposits 

Kystab,  which  may  be  purified  by  recrystallization : 
AuCl*  +  4KCj  «  KCy,AuCy3  +  SKO. 
Ttm\y,  Ann,  Fhann.  42,  340.)     A  simihir  process  is  adopted  by  Ram- 
melsbcrg  (Poff;^.  42,  133). 

Large,  colourless  tables  (Himly).  Moillet  (iV.  J.  Pharm.  3,  443), 
on  evaporating  a  mixture  of  the  two  solntions,  obtained  white,  pearly 
ficalcs. 

When  exposed  to  the  air,  they  effloresce  quickly  and  turn  milk-white; 
I  in  vacuo  (Himly)  or  at  100^  (Hammclsbcrg)  they  give  ofl'  iill  their  water 
HHsf  crystalliEation.  Tiic  residue  then  melts  to  a  browu  liquid,  from  which 
^Hpttrt  of  the  gold  sepanites  out,  an  evolution  of  cyanogen  taking  place  at 
^^Bho  panie  time.  (Ilammelsberg.)  The  suit,  when  healed,  gives  oil'  2  At. 
^Brtyanogcn,  and  is  converted  into  KCy,AuCy.  (Himly.) — Chlorine  exerts 
^^k  decomposing  action  only  when  aided  by  heat,  chloride  of  eyunogen 
^^P>eing  then  formed.  (HammeUberg.)  Acids  added  to  the  sulutiuu  of  tho 
^^mbU  produce  no  precipitate,  but  colour  it  yellow  and  eliniinate  hydro- 
^Heyanic  acid.  (UammeUberg.)  Corrosive  sublimate  throws  down  yellow 
^Kiryanide  of  gold  (Ramnielsberg) ;  it  forms  no  precipitate,  bccauiro  tho 
^H^uCy'  produced  is  soluble  in  water.  (Ilimly.)  []]  Mcrcurnus  nitrate 
^^^oiled  with  the  solution  fornix  a  yellowish  precipitate.  (HJraly.)  The  salt 
^Hjloes  not  dissolve  in  absolute  alcohol.  (Himly.)  lis  aqueous  solution  itj 
^Bfthe  best  of  all  materials  for  galvanic  gilding.  (Mcillet.) 

^^V  Driti  aiore  100\                      Rammelsbcrg,  JHrnly. 

^H  K 39-2     ....  1 1-46  U--i3     1 1-47 

^H  Au    .» 199-0     ....  5815  57*54     57*1« 

^K  4  Cy    104-0     ....  30-39 

^K.  KCr,AuCy* 342-2    ....  10000 
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The  crystals  contAiD,  according  to  Riimmclsberg,  3*30,  Kccorfling  Mj 
Himlv,  0*76  per  cent,  of  water.  [2  At.  water  would  amoant  to  5  pefj 

ceut.f 

While  Rammelabcrg  and  Himly,  by  Rupersnturnting  chloride  of  f^Mi 
.with  cyanide  of  potassium,  obtained  tlio  salt   KCy,AiiCy*,   Glnsaford  ^ 
r^apior,  on  the  contrary,  found  that  thitj  procecs  yields  the  nalt  KCy,AuCy, ' 
and  they  make  tlio  following  etatenicnta  respecting  the  reaction :    Th« 
drtil  portions  of  the  concentrated  solutions  of  cyanide  of  jxitajKium  [pro- 
paruu  by  RodgerM's  process,  and  containing  cyanalo  of  potash),  which  nrt- 
Iflkddeil  to  the  culd  (^ncentrate<l  solutinn  of  chloride  of  gob],  and  servo  to 
Ittaturatc  the  excos.^  of  liydrorhloric  acid  and  the  nitric  acid,  excite  utronj  I 
Lefiervoscenco,  arif<iiig  from  the  Cficajte  of  carbonio  acid,  aminoiiia,  auil  { 
niydrocyanic  acitl.     7'lio  £<ab.'»r(|ucnt  jiurtrona  of  cyanide  of  potn«eiium  thou 
P^composo  the  aolutiou  of  chloride  of  gold,  as  represented  hy  tho  following! 
equation :  ] 

Aaa=»  +  4KCj  +  mo  =  KCy.AuCy  +  3KCI  +  IlCy  +  200=  +  NIP. 

[If  tliU  pquAtlon  be  corrfct,  csrhonle  aoid  must  be  given  off  iluriii^  the  whole  rejirtton.]  ] 
^But  if  the  solution  of  chloride  of  gold  be  hot,  aunitc  of  umniouta  ia  at  J 
first  precipitated  together  with  tho  cyanide  of  gohl ;  and  on  furtbef  I 
addition  of  cyanide  of  potassium,  thi:i  aurate  of  amtuoula  b  rofliceotvedl 
with  evolution  of  ammonia.  j 

CyaniiU  of  Gold  and  Calcium. — The  precipitate  formed  by  hydro«-J 
oyftoato  of  lime  in  a  solution  of  chloride  of  gold,  ditwolvos  in  exoctm  of  iht  I 
hydrocyauato  of  lime,  jiroduciitg  a  colourless  lit^uid.  (iScheelcj  I 

A urocifanidrs  of  Ma)t4/ane9ey  2iiic^  Tin^  Lead^  and  If07t. — The  aqneoucl 
fiolntion   of  aurucyanidc  of  pota^iunk  forms  small  crystals  with  proto-  j 
ehWide  of  manganese.  (Glnsaford  A  Napier.)     With  sulphate  of  «inc  it  j 
forms  a  while  precipitute.  (Glasfford  &.  Napier.)     With  protoeblortdo  or  j 
bichloride  of  tin,  it  fonns  a  yellowish  white  precipitate,  which  is  decern-  | 
posed  by  hydrochloric  acid  into  liydrocyanic  acid,  cldoride  of  tin,  anil  a 
residue  of  gold,    (Ittner.)      With  sugar   of  lead,  a   white   precipitatr, 
(Gla«sford  &  Napier)     With  green  vitriol,  a  green  precipitate,  according 
to  Ittner,  hnt,  acconling  to  GIa««ford  fie  Napier,  a  white  precipitate  which 
is  coloured  purple  by  nitric  acid. 

dfonidc  of  Copper  and  Go!dt — Cuproc^iinide  of  potajtsinm  A  precipi- 
tates tercblorido  of  gold,  and  aurucynnideof  |K)tasiiiuin  nrrripitatcs  ouprio 
saltii  yellowish  green;  acidi  extract  the  copper  from  both  pn*oipiiates,  aod 
leave  yellow  cyanido  of  gold.  (Ittner.) — Aurocyanido  of  pQt&Miniii  forms 
a  while  proeipittile  witti  uitmte  of  copper.  (GlaMfunI  Sc  Napier.) 

With  nitrate  of  inerctiry.  auroryiinido  of  pottksflium  forms  a  yellowish 
white  precipitate.  (Glas^ford  J:  Napier.) 

Aurocyanuf*  a/  SUwr.  AgCy,AuCy, — Aurocyiutide  of  potaashmj 
forms,  with  nitrate  of  silver,  a  while  cur^y  precipitate,  which  appMii|^H 
bo  thi;  rontpound  AgCy,AiiCy,  and  not  a  mere  mixture,  iuaamndl^PI 
it  does  not  i?xhibit  nny  trace  of  yellow  colour.  When  trealod  with  ^ 
amiuouia,  it  k-avos  a  while  snbtitaDcr,  which,  when  exposed  to  light,  ] 
{|uiekly  aasumco  a  dark  colour.  (Himly.)  I 

Aundcyrxnide  of  SUvrr,     AgCy,AuCy» — Fonned   by    -  ■  ng    ] 

nitrate  of  silver  with  auridcyanidt  of  potaaaiuu.     The  ourdj  ^        ^  t:Lto    i 
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dftcic^iM  on  exposaro  to  light,  and  dissolves  in  amuonia.  but  not  in  nitric 
acid.  (Himly.)  Tho  yollon'ish  white  prcuiiiitate  wUick  Gla^dfurd  &  Napier 
obtained  by  procipitatingf  torcldoride  of  gold  witli  argentocyanido  of 
pota>«8ium,  is  perhaps  a  mixture  of  this  compoand  with  chlorido  of 
eiirer: 

AuCP  +  2(KCy,AgCy)  -  AsCy.AoCy^  +  AgQ  +  ZKCI. 

PjlOTOCYAXIDE  OP  PlATINDM,  or  PtATIXOPS  CVANIDE.  PtCy. — 
CtD.  {Uandt.  Aufi.  2,  2,  1G92)  discovered  PlatiMoctfanide  of  yotavnum;  Dghcreioer 
{Pogf,  37,  54G;  also  Ann,  Pharm.  17,  250)  prepared  from  tltsc  compound,  Proto- 
cyanide  qf  f/iat'mtim,  aiid  Platiuuprutric  acid;  Kuup  (Ann.  Pharm^  -13,  111)  dj»i;uvt;red 
tlie  salt  which  hf*  called  Platinidcyanidr.  (^  potatmnm;  and  Ktiup  I'tt  Srbnrdermann 
(/.  pr,  Chem.  37,  401)  pointed  out  the  melboda  of  prq-orins  several  other  salts 
beluiigiiig  to  the  jtainecla^i}. — \  Uuadrat  (^JMn.  Pharm.  G3,  1G4  ;  1^.),  301t)  lijis  (li»!Overcd 
a  cUss  of  platinocyanidu  having  the  gcuerai  formula  Pt'^M'tTy"  or  r>(PtMCy")  +  MC3r. 
If  PtCy'  be  rpfardcd  ta  a  compound  radical,  P latino -cyanoy en,  which  mny  be  denoted 
by  tbe  symbol  Vyiy,  the  formula  of  Quadrat's  salts,  may  nl>o  be  written:  5\K'pty  H-  MCy. 
Tho  otiitenee  of  these  salts  cannot,  bowerrr,  be  regarded  as  5)o«tively  e^ubli&hed. 
They  may,  after  all,  be  nothing  but  platinccyanidcs  contaminated  with  eome  impurity 
which  Qoadrnt  did  not  succeed  in  separttting.  At  all  events,  Laurent  ond  Uerliardt,  in 
analysing  the  potassium- .taJt  prepared  by  Quadrat's  method,  have  obtained  results 
agreeing  exactly  with  OmeUn's  pUtitiucyanide  of  putassium  \riH.  p.  47)*  The  whole 
matter  therefore  requires  further  examination.  ^ 

Prfparatwn  of  Platinotts  Cyanidt. —  1.  Tho  precipitate  PtCy.HgCy, 
which  platiuocyuuide  of  pota&eiuiii  fonutt  with  nicrcurouu  uiinitc,  is  freed 
from  racrcuroua  niimtc  by  boil  in;;  with  water,  whcTeby  it  loses  it^j  blue 
colour;  it  i«  then  dried,  and  boated  to  redness  in  a  ^luall  glnss  retort. 
(Dbbcreiner,  Pogg.  37,  546;  also  Ann.  Phai-m.  17,  '250.)  If  access  of  air 
be  prevented,  tho  heat  may  be  raised  to  low  redness.  (Knop  &  Sclineder- 
mann.)— 2.  Platinocyanide  of  potassium  dried  over  oil  of  vitriol  la  boated 
iu  a  retort  with  eorrusivo  siiblitnato  till  no  further  reaction  it-  ajipannit; 
and  the  ro-sidue  is  freed  by  hot  water  from  chlorido  of  potasHiunij  then 
dried  and  sublimed,  to  free  it  from  calomel.  (Knop  &  Schnedcrmann.) 
Probably  thus: 

KCy,PtCy  +  2HgCl  «  KCl  +  Hg^Cl  +  PlCy  +  Cy. 

3,  Platiooe3raQide  of  potassium,  after  Wing  well  dried  in  oil  of  vitriol,  is 
dissolved  in  that  liquid,  and  a  small  quantity  of  water  addeil;  strong  heat 
ia  thereby  produced,  and  protocyanidc  of  platinum  separates  out.  If  too 
much  water  be  added,  the  rise  of  tcmporuture  U  not  sullicient  to  cause  the 
vopaiutiou  of  tho  plutiuous  cyanide.  To  remuve  the  cyanide  of  potassium 
which  ailhere-s  to  this  precipitate,  it  i.^  ignited  with  sal-ammoniac,  where- 
npoD  cyauido  of  ammonium  is  evolved,  and  then  freed  from  chloride  of 
putaseium  by  digestion  in  water.  (Knop  A.  Scluicdcrninim.) 

Prcpare<l  by  (1),  it  is  grecnitih  yellow  (JKibereiner,  Hammel.sbcrg);  by 

(2),  ycllowitfh  green;  by  (3),  sulphur-yellow,  in  the  fresh  stage;  but  when 

'dry,  it  exhibits  a  dark,  rusty   brown  colour,  und  couchoidal  fracture; 

ftppc&rs  red-brown  in  small  fragments  by  transmitted  light;   but  when 

pulvcrizedj  again  yields  a  sulphur-yellow  powder. 

When  heated  in  tho  air,  it  burns  away,  Rud  leavos  from  78  to  79  per 
cent  of  platinum.  (Dobereincr.)  That  which  is  prepared  by  (3)  leaves 
only  76  per  cent,  of  platinum,  because  it  contains  a  certain  quantity  of 
chlorido  of  potassium.  (Knop  &  Sehuedermauu.)— It  is  insoluble  in  water, 
acids,  and  alkalis.  (Di>boromor.)  Tho  preparation  (3),  when  recently 
precipitated^  and  not  having  been  ignited  with  sal*  ammoniac,  dlsaolyes  in 
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ammoDia  and  in  hydrooyanato  of  ammonia;  the  preparation  (2)  doea  noij 

(Knopaiid  SrlinuiftTUiann.)  I 

Frotocjauido  uf  platinuin  uombinea  with  other  metallic  cyanides.       I 

Pt    99    ....     79-20  J 

I  Cy   26     ....     20-80  I 

PtCy    125     ....  100-00  I 

S  Quadrat  found  in  the  ryanide  prrpar^d  by  naberdncr's  mftbod  only  71*68  p.  c.  m 

flotinam,  and  in  that  prepared  by  Knop  i\  Schnedermann'a  process  (3).  only  72-H-t  p.d 
If  it  of  opinion  tbat  tbe  protocjrtinide  of  platinum  has  never  yet  bc«a  obtained  in  ttil 
pure  statr.  Tbe  numbers  wbich  be  obtained  e3rre:«pond  mD«-h  more  nearly  witli  tW 
furmola  Pt'Cy^  whicb  rrqairea  71  54  per  cent,  of  platinum.  (Ann,  Pharm.  C5,  I86j.  f 

Hi/fhoplatinocyanxe  Acid.  HCy,PtCy? — Obtained  by  saspending;  id 
wat<^r  the  al)ove-mentioiie<l  precipitate,  produced  from  platinocyaoide  gl 
polaHsium  and  nitnvto  of  mercury;  passing  eulphurettctl  hydro^'cn  lltroiigtt 
the  liquid;  filterinju:  from  Bulpliide  of  merrury;  and  IcaviD;;;  the  filirato  td 
cryotallise  by  slow  evaporation.- — %  Qtmdnit  uses,  instead  of  the  mercurj^N 
ealt  above-nicutioued,  tlie  copjKJr-Kilt,  Pt*Cu*Cy".  In  decomposing  tLii 
Bait  by  siilphurettod  hydrogen,  the  proftcnce  of  ammonia  must  be  carefnlljj 
avoided,  because  the  separated  acid  rapidly  take.«  up  any  of  that  base  tbyl 
may  be  urct^ent,  forming  with  it  nn  iinimonia-snlt  which  can  scarcely  bd 
ditjtinj^ruishod  from  tbo  acid.  The  liquid  filtered  from  the  sulphide  J 
Cupper  (wbich  bcin/^  very  finely  divided,  does  not  settlo  down  till  it  had 
bot<n  heatedj  and  left  to  stand  for  a  day)  \s  cvaporuted  to  dryneas,  ana 
exhausted  with  a  mixture  of  alcoliol  and  ether,  from  which  the  acitt 
crytniallizes  on  evaporation.  The  decomposition  of  the  copper-«al(  id 
likvwjbe  attended  with  the  production  of  hydrocyanic  acid.     Thus:  j 

PtH.u*Cy"  +  6HS  -  OCuS  +  UCy  +  5PtHCy%  I 

(^n}i.  Pharm.  63,  1P8)  ^ 

Hydruplatinocyauic  acid  cryslalltzee  in  nocdleti«    united   in   fetellattfj 

fTonp9,   aud    cxiiibltin;:;  either  a   golden    or  a  copper-coluured   nictallitfj 
u^tre.     By  rapid  evaporation,  a  greenUh  yellow  substance  \h  obtaiued«| 
which  likcwifco  cxhibitgn  two  metallic  colours  on  tbe  surface.     Wbrti  the] 
soluti'in  in  absolute  alcohol   is   abandoned    to  sponfRnooue  ovr 
er>'8tals  nro  produced  exhibiting  beautiful  rbameleon  tints.   (Dol  ( 

—IT  According  to  Quadrat,  (lio  acid  crybtallizes  by  elow  evaporation,  iai 

'blui.sh  black  pritmp,  containing  water  of  crystnlliiealion ;  by  rupidi 
cry^t/illizntion,  in  fine  greenish  yellow  crystal.'*,  exhibiiinc  sometimes  a] 
fiolden,  sometimes  a  coppery  lii^lr^'.  H — The  acid  reddens  litmus  strongly,! 
It  doea  nt)t  decompose  by  ex|Hl^u^e  to  light,  or  to  a  Icmpomttire  of  lOU'lJ 
but,  above  100',  it  is  resolved  into  hydrocyanic  acid  and  monocynnide  oil 
pbitinum  %  At  l(>0^,  it  turns  yellow,  reddish  yellow,  and  ultimately  white:] 
jl  lit  not  dtvompohrd  at  140^  (Quadrat.)  %  When  il«  alcoholic  solution,! 
mixed  nith  a  tittle  nitric  acid,  is  evaporated  on  a  glass  surface,  and  tli«] 

/teaidue  strongly  heated,  a  very  beautiful  platlnnni  mirror  is  prodoced.  | 
^D&bcreiuer.)  j 

Tbe  acid  deV»i|nesceB  in  nioisl  air,  difpoUes  very  readily  in  water  and  \ 
alcohol,  and  unites  will)  the  alkalis  forming  Platinocyaniilen.  (Pobervincr.) 

— ^  The  carlwnate*  nre  decomjwied  by  it,  carbonic  acid  escaping^  wat«r  j 
bring  formed,  and  a  p1atinoc\'nnide  of  tbe  metal  produeeid.  it  is  an] 
f\tromi'ly  delicate  reagent   for  ammonia,  which  it  nhtsorbs,  forniiog  sal 

>«iuiB<|iBifl«tl  wfcU,  aud  ac«^uifiBg  a  ydlow  colom.    Sttljdiiuio  acid  docoa^J 
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poses   it  With   the  aid  of  heat,   a  yellow   suhaUince,  protocyaniilo  of 
plAtiDDni,  boing  se]iaratedj  and  hyJrocyanio  acid  escaping.   (Quadrat.) 

Quadrat. 

Pt  99    ....    65-07    65-04 

H   1     .,..      0-G3    0-62 

2  Cy  52      ...     34-30     34-14 


HCy.PtCy 152     ....   10000     99'80  f. 


Bicyanide  of  Platinum,  or  Flaiinic  Cyanide^  is  not  known  in  tho 
separate  sbitc,  but  occurs  in  combination  with  the  cyanides  and  chlorides 
of  other  metals. 

Amnwrno-proiocyanide  of  Platinum  J  NH*,PtCy;  Cyanide  of  Platosam-' 
m/vniwrn,  NH*Pt,Cy ;  or  Fiydrocyanate  of  Platosamim;,  Nri^Pt.HCy. — ■ 
1.  The  solution  of  2NH\PtO  (VI,  29G  C,  a)  mixed  with  hydrochloric  acid 
yicldii  a  precipitate  of  NH'PtCy,  hydrocyanatc  of  ammonia  NH-'jHCy 
being  formed  at  tlie  same  time  (Reieet,  Compt,  rend.  18,  1102): 

2N'U3,PtO  +  2llCy  -  NHM»tCy  +  NH*Cy  +  HO. 

^  2.  When  chloride  of  platosammonium  (VI,  302,  h)  is  digested  with 
excess  of  cyanide  of  silver,  the  decanted  liquid  yields,  on  concentration, 
iino  regular  needles  of  a  palo  yellow  colour,  soluble  with  tolcniblo  facility 
in  water  and  ammonia;  tlieir  analy.nis  shows  them  to  have  the  composition 
of  cyanide  of  platosammonium.  (Buckton,  Chem.  Soc.  Qu.  J.  4,  34.) 

BuLkton. 

NH»  _ 17    ....     11-97 

Pi  99    ....     0972    69-35 

Cy 26    ....     18-31 


NH*Pt.Cy 142 


lOOOO 


Phtinocyanide  of  Diplatosammoninm.  N=irPt,rtCy''=NWPiCy, 
PtCy.  — Isomeric  with  the  compound  last  described:  2(NH''Pt,Cy=: 
\3|.jap(^pj(^y2 — 1,  Cyanogen  g:i3  passed  into  a  moderately  concentrated 
Solution  of  diplatosamine  (VI,  296,  C,  a)  is  slowly  absorbed;  and,  after  a 
wliilc,  this  compound  separates  out  iu  the  form  uf  a  yelluwi^h  white, 
cr3»&talline  substance,  its  formation  goin<;  on  till  the  colour  of  the  solution 
changes,  from  partial  decomposition  of  the  cyanogen:  the  mothcr-lirjuor 
contains  carbonate  of  ammonia  and  carbonate  of  diplatosamine.  Tho 
reaction  deponda  upon  the  tlecomposition  of  water,  the  elements  of  which 
nniting  with  tho  cyanogen,  form  hydrocyanio  and  cyanic  acids,  Tho 
hydrocyanic  acid  forms  platinocyanido  of  diplatusammonium,  ammonia, 
and  water: 

2CN=U«PlO,HO>  +  2nCy  -  NUP^Pl.PtCy^  +  2NHi  +  4H0; 

and  tho  cyanic  acid  forms  at  first  cyanate  of  diplatosamine,  which,  by 
taking  np  the  elements  of  water,  i»  immediately  resolved  into  carbonate 
of  diplatosamine  and  carbonate  of  ammonia: 

N2H'"PtO,CyO  +  4HO  =  N^H^PtO.CCy  +  NH^O.CO'. 

The  crystals  of  tho  platinocyauide  are  easily  purified  by  rccrytilal  11  nation 
from  water. — 2.  Uy  mixing  a  solution  of  hydrochlorate  of  diplatotiaminc 
(VI,  300,  N,  a)  with  cyaniiio  of  pota&*ium,  a  precipitate  is  fornietl  con- 
sisting of  thin  compound,  which  may  be  purified  by  several  recryatalUza- 
tions.     This  method  yields  the  compound  more  easily  uud  iu  greater 
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qnantily  than  the  former. — 3.  By  satnraiing;  oxido  of  diplatopammonitim 
with  liydroplatinocyanio  acii)«  or  mixing  hydrochlorate  of  diplatosmniiie 
with  platinocyanido  of  potas^iom. 

This  compouod,  when   purified  hy  recrystallizjition,  fomis  rryfit 
wliich,  untler  the  microficopc,  Appear  like  six-sided  tables,  arran^red  iaj 
Etcllatc  ^croups.     It  is  soluhle  without   decomposition  \n  putush,  fiydro«] 
chloric  ac'd,  and  dilute  sulphuric  acid;   stron;^  Biilphuric  and  nitric  aci< 
decompoFe  it.     Its  aquoou?  solution  forme,  with  nitrate  of  silver,  a  whi 
procipilate  of  platinocyanido  of  silver,  while  nitrate  of  diplatoeainii 
renintns  in  solution: 

N-H«Pt.PtCy3  +  AffO.NO-  -  NH'PtO,NO*  +  AgPtC»»? 

Cakulatitm.  Bucktcn. 

4  C  « ^ 24  ....      8--I5 

6H «.,        0  ....      8-U 

4N - - „.      ftfl  ....  19-79    .......     20'1« 

2  Pi - 19B  ....  69«7a     69-48 

NJHTt.PtCyJ....^ «.     284     ....  lOO'OlJ 

(Buckton,  Cym,  Soc  Qu,  J.  4,  26.)  ^ 

Plaiinocj/anific  of  Ammonium    NH*Cy,PlCv.— Obtained  liy  Jiu-solvln^ 
protocyanido  of  platinum  prepared  by  (3),  ana  recently  precipitated  (m 
previously   ignited    with    saUannnoniac^    in    aqueous   Iiydrocyanato 
ammonia,  and  evaporating  to  the  cr^'fitallizing  point.     Since  cyanide  oi 
platinum    (prepared   by  3)    always   contains   more    or   less   cyanide 
pot.iflsiuni,  the  crystals  formed  by  this  process  are  somewhat  contaminalo<Ij 
with  plutinocyanidc  of  pota»£iuiit. 

Long  colourlew  needles,  with  conspicuous  steel-blue  glitter.     Wheat! 
exposed   to  the  air,   Ihoy  immediately  give  off  walor,  iind  ncquire  aa] 
orange-yellow  colour.     When  placed  ovor  oil  of  vitriol  nt  ordinary  tern- 
pcmtures,  they  give  up  all  their  water,  excepting   1   per  cent.,  which 
cseapos  between  100^  and  120*^,  (Knop  Sc  Schnedormann.) 

^  When  dry  ammoniacat  gas  is  passed  over  hydroplatinncyanie  neii 

Ercvionsly  dried  nt  100\  rare  neing  taken  to  keep  the  acid  in  ox<M.^fi8,  ih| 
ktter  assumes  a  yellow  colour:  an  exccs.s  of  nmmunia  di\stroys  tliis  culour^ 
•Jttd  maken  the  comf»ouud  white  again.  The  white  compuiiiidf  wli 
•asposed  to  the  air,  turns  yellow,  from  Iom  of  ammonia,  uiid  ihon  exhibil 
an  ncid  reuction. 

On  mixing  the  aqueous  solutions  of  platinocyauide  of  poLAttlum  oim 
pulphato  of  ammonia,  evaiKimtin;;  (o  drynosji,  and  cxnaQstiiig  wti* 
nleohol,  the  solution  fields,  on  cooling,  prismatic  erysta-ls,  wUicb  ai 
cnluurIe»-A  while  (hoy  remain  in  the  liipiid,  but  en  exposure  to  tb^ 
ttir,  turn  yellow,  give  off  ammonia,  and  hoccime  acid;  on  being  intrc 
durcd  into  an  atmosphoro  of  ammonia,  they  again  become  colourlci 
(QuaJmt.) 

Plntmf^plaihtideponidi    nf    i<>nfno»i»im.  —  (NH*)«Pt»Cy"=NlK:i 
5(NH'FlCy*.)— Obtained  by  mixing  the   solution  of  the  eorre(«ponUinjlf 
potflf-^iium-rnlt  with  »iil|di&to  of   animonia,  evaporating  to  dryne^^K.  and 
dimting   with  nlc<ibol,   to   fcpttmtc   suljdiute    of  potash   iind   ext-<*^8 
inlphflte  of  onimonia.     The  nlroholir  solution,  when  erapomted,  yieU 
ilebente  needle- i-hnped  cryMalc,  havitigalrti 
(if  hiTcndcr,  vinlet,  or  even  rwe-rolour,  tind  : 
nrc  very  pnluble  in  wati  r,  nnd  yield  v- 
tlfy  turn  bro^tp,  ^Q^jopofjlfgy  i^  <•■■■  [       ■  ■ 


roKiur.  with  a  tiui 

mu'TuI  In^tre.    Th 
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108    ....     1215    11*68 

495     ....     5568     56'2l 

286     ....     32-17     32-11 


«r^ 


N!!*Cy,5(NH^PtCy*)   ....     Sfly     ....  lOO-OO     lOO'CO  t- 

PlntlnidctjanUh  of  Ammf*nivm.  NH*Ov,PtCy'? — Formctl  by  treating 
lUc  preceding  salt,  Nn*Cy,PtCy,  with  rlilorinn,  exactly  in  the  aanio 
inannrr  n»  the  fialk  KCy,rtCY  isconrcrtcti  into  KCv,PtCy*.  The  solution 
yiehla  benutiftil  needles,  having  a  coppery  liietrc,  with  a  tinge  of  greenish 
Krown.  (Knop  &  Schnodertnann.)  According  to  these  clieniiste,  tho 
formnla  of  tho  salt  ia  2N  H*Cy,Pt*Cy  +  5Aq.     (Sec  the  corresponding  polawium 

Jiicynmdf  of  PhCivum  with  ChlorUe  of  Ammoitlum.  NH*CI,PtCy'.^ 
Forrued  by  diafolviog  the  loitt-Tnentioncd  f-ah  in  hot  dilute  mpia-regia^nnd 
evapurullDg  to  the  crj'stallixing  point. — le^oniorphoua  with  Iho  corres- 
ponding potosslum-tiuU. — When  heated,  it  gives  off  sal-ammoniac  ami 
eyanogen,  nnd  leaves  yellow  protocyanidc  of  platinum.  Aqueous 
^•iiimonia  converts  it  succeseively  intu  Iho  compounds  NH*Cy,PtCy  and 
■^H*Cy,PlCy\  (Knop  &  Schnedormann.)     See  the  corresjiondtng  poUwium- 


I       eyi 

L    v> 
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Ptai'inoojanide  r>f  Potoisium,    KCy.PtCy. — Pomied  I17  fusing  cyamAc  or 

feiTOcyanide  cf  potasBium  with  platinum  ;  hrncc  platinum  crucibles  arp  stronply  attacked 

by  allcohtie  cyaniJrs  in  a  state  of  fusion.  (Cm.)  —  1.  A  mixture  of  eotial  parta  of 

epongv  platinum  and  ferrncynnidc  of  potafy=inm  is  heated  nearly  to  rcrlnesa 

in  ft  glaes  or  crucible  (if  the  heat  applied  be  tn^uflicient,  the  ferrocyanido 

of  pola«i)iuni  teniaius  mi deeoni posed,  and  if  it  be  too  great,  the  platinutn- 

nlt  i«  decomposed);  the  mass  \b  dissolved  in  water;  the  filtrate  evaporated 

at  a  gentle  heat;   tho  warm   liquid  separated  by  decanlation  from   any 

cryetnls  of  undecomposed  fermcyanide  of  potassium  that  may  have  been 

fomicd;  then  left  to  cool,  till  the  platinum-salt  cryRtallize?;  and  this  salt 

purified  hy  pressure  l>etwceu  paper  and  recrystallization.  both  from  ferro- 

I      cyanide  and  from  cyanide  of  potuHsiuni.   (Om.) — 2.  Bichloride  of  pKitinum 

^    ^h  converted  hy  heat  into  protoehloride;  an  aqneoiis  solution  of  cyanide  of 

■^totassiuni  eompletoly  saturated  with  tho  latter;  and  the  filtrate  evaporated 

^^■Id  left  to  crystallize  (Knop); 

Wm^  FtCl  +  2KCy  »  KCy.PtCy  +  KCl. 

^     ?inco  a  large  quantity  of  platinum-salt  remains  dissolved  in  tho  mother- 

lifjuor  which  containn  ihe  chloride  of  potassium,  it  must  he  evaporated 

and  mixed  with  oil  uf  vitriol;  hydrochloric  acid  is  then  evolved,  and  a 

ypllow  gnmmy  precipitate  formed,  consisting  of  protoeyiinide  of  platinum, 

which  rcparnt^s  almost  completely  on  boiling  the  liqni<i  with  excess  of 

•nlphnric  acid.    The  liqnid  is  then  diluted  with  water,  and  the  precipitate 

thrown  on  a  filter;  wat^hed  with  water;  dissolved  hot  in  aqueous  cyanide  of 

poUuMura;   the  liquid  boiled  till  the  evolnti<»n  of  aD>monia  (from  tho 

nanate  of  potash)  ceases;  and  then  Irongiit  to  the  crystallijiing  jwint. 

(Knop  and  Schnedermann.) — 3.  A  concentrated  solution  of  bichloride 

of  platinum  is  added  to  the  aqueous  solution  of  cyanide  of  potassium, 

r  le  heated  till  the  precipitate,  coneisting  of  chloroplatinate  and 

inito  of  potassinm,  is  rcdissolvcd,  and  then  left  to  crystallize. 

t  liquid  cfTerrrKCS  when  beated.  giving^  off  a  large  quantity  of  csrbonatc  of  ammonia. 

'\ng  from  emanate  of  potash  contaioed  in  the  cjuude  of  p^iUsuwn.  V^cC^sX^ 
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quantity  tban  the  former.— -3.  Br  aatnratiTi^  oxide  of  dtplatOHtmnioiilam 
with  hydroplatinocjanio  acid,  or  mixing-  bydrocfalotate  of  diplalosBinioc 
ivith  j)latino<!jAnidc  of  potassiom. 

This  eonipoundj  wliea  puri6ed  by  recrystallization,  formfi  crystaU^ 
whicht  under  the  microscope,  appear  like  six-sided  tables,  arnuijc^  in 
stellate  p'oups.  It  is  soloMe  without  decomposition  in  potash,  hydro- 
chloric acid,  and  dilate  sulphnric  acid;  strong  enlphnric  and  nitric  acid 
dcconipof'e  it.  Its  aqueous  solution  forms,  with  nitrate  of  eilrer,  a  white 
precipitate  of  platinoeyanidc  of  silver,  while  nitrate  of  dipUtoaaiUif 
remains  in  solution: 

N^Il<Pi.PiCya  +  AgO.NO'  -  N*H*PiO.NO'  +  AfPtGy*? 

CWctt/c/ifi*.  BvcktcB. 

4  C  — - — U  „  9^ 

6  B «  ...  «*U 

4  M  .-.„™-.-«-^.«««      M  ....  19-71    _«    201fl 

•  ft .     IW  ™  W'Jt    6!)-4« 

N'H^Pt.PlCr 284     .„.  10300 

(Buckton,  Ch<m.  Soc.  Qu,  J.  4,  20.)  % 

rialinocyajti(h  of  Ammonium  NH^CyjPtCy. — Ohtuincd  by  dissolving 
protiwyimide  of  platinum  prepared  by  (3),  and  recently  precipitated  {net 
previously  i^itcd  with  sal-amD30Qiac)  iu  aqueous  Lydrocyanatc  of 
amntonia,  and  evaporating  to  the  cry  stall  iziiig  point  Smc«  cyanide  of 
platinum  (prepared  by  3)  always  contains  more  or  less  cyanide  of 
jx)t:ii?^iuin,  the  crystaU  formed  by  thia  process  are  somewhat  contaminated 
with  plntinocyanido  of  potassium. 

Long  colourless  needles,  with  conspicnoos  steel-blno  flitter.  When 
exposed  to  the  air,  they  immediately  give  off  water,  and  acquire  an 
omnge-yellow  colour.  When  nlaced  over  oil  of  vitriol  at  ordinary  leni- 
pcmtnres,  they  give  np  all  their  water,  excepting  1  |)er  ceot.x  which 
eseopcs  between  100'  and  i20~.  (Knop  £c  Schnedermann.) 

T  When  drv  ammoniacal  n»  is  pasaod  over  hydroplatinocyante  aeiil 

{)reviuajly  dried  at  100\  care  being  taken  to  keep  the  acid  in  er*^-'"  '^  - 
atter  aMunies  a  yellow  colour^  an  excess  of  amiuouia  destroys  tl 
and  mak(*a  the  conijiound  whito  again.     Tho   white  ooinpuuna,  %wm  u 
cxpoited  tu  the  air,  turns  yellow,  from  lo«  of  ammonia^  and  then  cxhihitj 
acid  reaction. 

On  inixiog  the  aaueous  Bolotiona  of  platinocyanido  of  potoasium  and 
ffulphate  of  ammonia,  evaporating  to  dryness,  and  cxJkaustlng  witli 
alcohul,  tho  solution  yielda,  nn  cooling,  prisamtic  crystals,  which  ara 
colourless  while  they  remnin  in  tlio  liquid,  but  en  exposaro  to  the 
air,  dim  yellow,  give  «ff  ammonia,  and  l>ocomo  arid;  on  beinf  intro- 
•  an  atmoephcro  of  ammonia,   they  aj^in  become  cofoBricflL 

Piaimo-p/athidtyanifU    <if   jfmmoniww.  — (NH*)*Pt*Cy"s=NH<*y, 
•  ■*■■  J  "I*;ry'.)— Obtained  by  mixing  the   solntion  of  the 
I  ^all  with  iiilphato  of   ammonia,  evapornting  to   dryii« 

^^lIl1   alcohol,   to   Fcparale   ttiilphate    of  potn&h  ^«   ofl 

^  f  -  n  To'^nia.     Tho  alcoholic  solution,  when  cva|  .  Adt 

il  ]cd  erystaU,  having  a  lemon-yellow  colour,  vrith  a  lin^  I 

'  •     ^'  I  ■  I  r  even  roM*-ro1oQr,  and  a  strong  diamond  lustre.    TWjf  | 

•'  ill  water,  and  yield  a  colniirleKs  poluttr>n ;  when  itrie^ 
ii  ■  ■  n.  Knt  flo  nrit  nirrr  in  cnTrprititioTi.   ('Qnadrat^j 
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Qaadrat. 

1215     ll'CH 

55-68     56-21 

32-17     3211 


NH*Cy,5(NH*PtCy») 


10000     lOOCO  ^. 
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Ptatinidffanide  of  Ammovium.  NH*Cv,PtCy'1 — ForTn<**l  by  treating 
the  prece*liiig  fralt,  NH*Cy,PtCy.  with  rlilorino,  exnctly  iti  tlio  Mine 
innnnrr  ns  the  salt  KCy^PlCy  is  converted  into  KCy,PtCy*.  Tlie  solution 
Tielrls  benutiful  needles,  haA-mp  a  coppery  Inetre,  with  a  tinge  of  ip'eenish 
brown.  (Knop  &  8chnedormann.)  According  to  these  chemista,  the 
formnla  of  the  salt  is  2NH*Cy,PlKy +  5X^1.  (Sec  the  coriMiionding  poUisium 
lalL) 

Bkyanile  of  Plalivum  with  Chloride  o/Ammoiuum.  NH'Cl.PtCy'. — 
Fonucd  by  dissolving  the  la8t-nienlione<I  salt  in  hot  dilate  a^iua-regia,  and 
evaporating  to  tl»e  crystallizing  point. — Uoniorphouii  with  the  corres- 
ponding potassiura-ealt, — When  heated,  it  Kives  off  sjil-aramoniac  and 
cyanogen,  and  leaves  yellow  protocyanido  of  platinum.  Aqneons 
animnnia  converts  it  successively  into  the  compounds  NII*Cy,PtCy  and 
KU'CyiPtCy'^  (Knop  &  Sohnedenuann.)  Sco  the  eor responding  potaisinm. 
■It. 

Platinocyanide  of  Poteu.^'um.  KCy,PtCy. — Formed  by  fusing  rynnide  or 
ferrocyttnide  of  pottitsmm  wilh  plAtinum  ;  hf nrs  pbtinam  crncibles  are  KtronRly  attaclcd 
by  aHdilmc  cynnidrs  in  a  stfitc  of  fusion.  (Om.)  —  1.  A  mixture  of  eoual  jwrts  of 
FpoDgy  plniinnm  and  ferrncyimidc  of  potaspium  iahentcdnearly  to  redness 
in  n  glafts  or  crucible  (if  the  heiit  applied  be  insufficient,  the  ferrocyanide 
of  potai»e>iuni  renmiuK  undeconiposed,  and  if  it  be  too  great,  the  plalinum- 
enlt  h  decompoeod);  the  nines  in  dt8solved  in  water;  the  filtrate  evaporated 
at  A  gentle  heat;  the  warm  liquid  sejtarated  by  decantation  from  any 
crynlals  of  undeconiposed  ferrocyanide  of  potassium  that  may  have  been 
formed;  then  left  to  cool,  till  the  platinum-salt  oryfltallires;  and  this  ualt 
purified  by  prc3.«urc  between  paper  and  recrystallixation,  both  from  ferro- 
cyanide and  from  cyanide  of  pntaHsium.  (Gm.) — 2.  Bichloride  of  platinum 
16  converted  by  heat  into  protocbloride;  an  aqueotia  solution  of  cyanide  of 
potasninm  complctrly  saturated  with  the  latter;  and  the  filtrate  evaporated 
and  left  to  cryetjiUizc  (Knop): 

PtCl  +  2KCy  =  KCy,PtCy  +  KC'I. 

Since  a  large  quantity  of  platinum-ealt  remains  dissolved  in  the  mother- 
liqaor  which  containri  tlic  chloride  of  iiotassmm,  it  must  be  CAaporatcd 
and  mixed  with  oil  of  vitriol;  hydrochloric  aeid  is  then  evolved,  and  a 
yellow  gummy  precipitate  forme<l,  consisting  of  protocyunide  of  platinum, 
which  separates  almost  completely  on  boiling  the  liquid  with  excess  of 
iulphario  acid.  The  liquid  is  then  dilnte<l  with  writer,  and  the  precipitate 
thrown  on  a  tilter;  wathed  with  water;  dissolved  hot  in  aqueous  cyanide  of 
potassium;  the  liquid  boiled  till  the  evolution  of  ammonia  (from  the 
cvanat©  of  potash)  ceases;  and  then  brought  to  the  eryslalliring  point. 
(Knop  and  Schnedermann.)  —  3.  A  coneentmted  solution  of  bichloride 
of  platinum  is  added  to  the  aqueous  i»olulion  of  cyanide  of  potassium, 
the  mixture  heated  till  the  precipitate,  consisting  of  cliloroplatinate  and 
chloroplatinito  of  pota«ipiiim,  is  rcdisaolved,  and  then  left  to  crj'etalliKe. 
The  liquid  offerrPicci  when  hwted,  gi^inp  off  a  large  riuantity  of  carbonate  of  imnionia, 
prooerdixig  from  cyanate  of  potash  contained  in  the  cyanide  of  potassiam.  (Meillet^ 


^ 


MKTHTLENB:  SECONDARY  NTJCLBUS  CNH, 


mast  bo  left  to  drain  m  a  funnel;  pressed  etronglj  1)etween  paper;  di»*-] 
itulvuJ  ill  tlio  siiiallcst  possible  quantilj  of  hot  wafer,  lo  wUicli  a  Bm»1tN 
quantity  uf  liydroclilonc  aoiJ  haa  been  added  to  decompose  the  carbonntij 
and  cynnato  of  potash  which  adhere  to  ihem,  and  would  reduce  the  talt 
to  tlio  plaliiiocyanido;  nud  the  solution  left  to  crystallize  by  cooling.    Tht^ 
■alt  cannot  bo  washed  cither  with  water  or  with  alcohol;  for  the  formof 
would  diHsolvo  too  much   of  it,  and   the   latter   would   precipitate  th4 
niothcrdiuuid.  (Knop.) — If  llic  pUliiiocyanidc  of  potassium  u-ied  in  th4 
j»nH*i>AS  in  hut  very  slightly  contaminated  with  carbonate  of  potash,  tliC 


chlorine  may  atill  be  rasBod  throu^^h  \is  coM  &»turate<l  Rnlution;  bat  ftj 
larifiT  tjuuntity  of  carbonate  forms  hypochlorite  of  potash,  which  ext-r 
u  ui-'compoMn^  action  ou  the  platiuum-^alt.     Instead  of  chlorine,  bromij 


may  he  used,  or  if  ^cat  CAre  be  taken,  aqna-reqia.  fKnop  A  Seh 
iiuinn.)  Thi)  equation  for  the  formation  of  this  salt,  u  probabl 
followini;: 

3KrtC|9  +  aa  =  aKPiC)^  ♦  kpiCP. 

SImiler  copper-colon rM  needles  matted  toother;  under  tl)«  nuMOki 
•cojm  they  appar  as  0at  four-sided  prisma  which  have  •  ptl*  p^mi 
nolnur  by  transmitted  light,  a«  may  1m  Men  ia  eunshiDO  wttfc  tl^ty 
n»ko<i  eye. 

OytNtHtfi.  MTonlinc  Id  Gm.  aoMrdiag  Co  Knop. 

X ^9•t  ....  U12  JtC....-, , 78-4  ....  17-37  _..  iT-llj 

Fl «.^..  W-0  -  i(i-7\  2  Vt    «.^ IW-O  .-  43'W  «,  «S|. 

ftO    •-••..»^.-  360  -.  14  HO         IOC  ^..^ ^..,     fiOO  .„  13-29  ™.  14-31 

IN  .^^ ««o  ....  ira;       sk.^,,  ,    70-0...  issi  j 

lAq J70  ....  U-10  5  Aq 430  ..„    9W  ._  Hh34( 

KCy.PtCy^SA^  t43a  .„.lM'«i        2KCr»?cK:j> -^  5.^  431-4  ..IM-M 

CaktOsiiuA.  aMoranc  to  0«riuHL                  GertedL 
IK r^i    -    IT-M 17^ 

th  «-«..-^  i98-«  ^  nin 

ftCy  . ^ \»t    _    t»^    «'J 

.  fti^ ki^  ».   iin  .  -.   11-7 

tCC7,Vt*Cy^CAf  ...     40r4    ..  lOOiW 


T\m  qttuiUUn  of  |«ti»dau  )**wwi,  Ml  ««Mr  IbMi  fc;  KMf 
MM  fennafe,  \m\  rtui  of  tto  bMIwmi  Is  vmr  fctvaraUs  lo  mimti  i 

imT  t  At  iilMkMii  «iUi  3  AC  of  a  ■■»  irflwl  4»  M(  ftiwWy  mnt.    ^ 
(\.  J.  i>4OT«i.  la.  aSA)  [■liliihM  tkm  wtkmmm  «4  ■  iMiiiij  ifli  oT 


li^nlM*  «iir««L    Ti»fcwfwl]y  Wvtw  {Lam,  k  iMt.  C  tL  l«S4|r  145)  W 

^■Hi.  ibal Kmb'*  iinMb  b  car 
^s».>    N«m&ift«WR^ 

,-MCCJ.^^7»Tftc^^a^  t 


1^  N  insii^i  I  JU.  ««kw  tM  Mb  (Ml  «».>    N«Hr&i*f»  W  n^rls  t^  «k.  ■ 


TIm  flJl,  «U«  yi)Mi4  M  rac«*  «v«r  ei]  of  ritnol.  prea  olT  lit  « 
<if  tmuHiiiri—  tT>wi  at  Of  ifi— ty  tiii|nwfn^M  tW  —  til  f 

«y t^  a«4  rtilMUbr  f^RB  t>» «  wm  anac    Wtea  %ritii  ^A  tia 

jMteMM  Am  frw  imMa.    h  b  Iibbm  mil ly  SIT rfl  rf ^IfaM, 
»«T*r%t  W41  af  ft  j«9pvak  |w«^  alM  fttw  «tf  VTIMMB  at  a  nd  I 


BICY^KtDE  OF  PLATIMUXT.        ^^^^m  M 

with  cold  concpntntleil  Iiydrocliloric  acid,  it  firat  terns  orftnge-yellow^ 
tbeo  becomes  colourlc^f  but  resumes  its  coppor  colour  when  heated.  By 
digestion  with  aqueous  carbouate  of  potash,  this  salt  is  roconvcrtcd  into 
pUtinoryanide  of  potassium.  (Knop.) 

2(KCy,PtCy»)  +  2K0  -  2(KCy.PtCy)  +  KCj  +  KCyO'.  (Gm.) 
Ammonia   added   in  proper  proportion   likciriso  cfTects  this  redaction. 
(Knop.)     Tl»6  salt  dissolves  very  readily  and  without  colour  in  waterj 
but  the  solution  vrhcu  evaporated  and  cooled  agniu,  yields  the  red  needles. 
(Knop.) 

Bicyanide  of  Platinum  v^UA  Chiijride  of  PotasBtum.  KCl,PtCy^.— 
Obtained  by  dissolving  the  preceding  salt  in  dilute  aqna-regia  at  a  nearly 
boiling  heat,  evaporating  the  sohition  over  the  water-bath  to  the  crystaf- 
lixing  point,  mecbanieully  Euparating  the  largo  crystals  thus  obtained 
from  the  Oilmixcd  crystals  of  chloride  of  potassium,  and  purifying  them 
by  ropeato<i  crystallization.  (Knop  &  SchnedGmiann.)  [In  the  formotlon  of 
tlirw  iTysUU,  cynno^en  mUit  eitlier  be  wt  free  or  be  decuniposed  by  the  squa-regia  i 
KI*cCV>  +  CI  »■  KCI,  PtCy^  +  Cy.— Wbeoce  coma  the  KCl  ?] 

very  lnrgo»  colourless  crystals  belonging  to  the  oblique  prismatio 
system.  Fi^.  121,  either  truncated  at  the  cd^es  between  u  and  v  (with 
the  face  n),  between  t'  and  u  behind  (with  the  face  u>),  and  between  v 
»nd  the  lower  y  (with  the  face  x); — or  truncated  on  the  edge  between  u 
and  V  with  the  face  n,  sufficiently  to  obliterate  the  face  ti,  and  likewise 

I       at  the  siinnnit  between  y,  v,  ami  the  binder  m  (with  the  face  z). — jf  ;  «= 

"  U2"  30';  y  :  v  =  102-'  45';  u  :  v=103^;  u  :  n=U4i'  30';  v  :n  =  137°; 
V  ;  tt'=]23'i  p  :  2— 134^  (Naumauu,  J.  pr.  Chan.  37,  465.)— Tlie  cry»- 
talfi  effloresce  very  rapidly,  and  give  off  all  their  water  of  crystallisation, 
amouuting  to  7*86  p.  c.  (2  At.),  oven  at  a  gentle  hcr»t;  at  a  stronger  heat 
they  jfire  off  cyanogen;  after  gentle  ignition  they  leave  a  mixture  of 
chloride  of  potassium  and  protocyanide  uf  platinum;  and  after  strong 
ignition,  a  mixture  of  chlorluo  of  potassium  and  metallic  platinum. — The 
salt,  when  dissolved  in  water  may,  by  the  action  of  zmc,  or  of  sulphurous 
acid  gas  passed  through  the  solution,  or  of  ammonia,  be  brought  back  to 
the  preceding  salt,  or  to  the  salt  KCy,PtCy.  (Knop  &  Schnedermann.)^ 
Reduction  to  the  preceding  salts,  according  to  Qm. 

^_^  a.  By  line : 

HI  S(KCl.Ptt>^  +  2n  «  KCy,PtCy*  +  PtCy  4-  KCl  +ZnCl} 

^■^  KCl,PtCy»  +  Zn  -  KCy.PtCy  -r  ZnO. 

^Bb  By  sulphurous  add : 

^K     2(KC].PtCy=)  +  S0=  +  2H0  -  KCy.PlCy?  +  PtCy  +  KO,SO»  +  2HCI; 

[     ud: 

I  KCl,PtCy=  +  80=  +  110  =  KCy.PtCy  +  SO^  +  HCI. 

Accortling  to  Knop  and  Schnodcrmann,  the  first  equation  in  the  case  o 
ilphurous  acid  is: 

a(KCl.PtCy2)  +  2S0='  +  3H0  -  2KC7.Pt'Cy«  +  PtCy  +  K0,2S(y  +  SHCl;   . 
ic  second  equation  agrees  with  that  above  given. 

Dried*  Knop  &  Sclinedennano* 

K 39'2     ....     17-38     18'32 

CI    36'4     ....     15*69     .»     15-26 

Pi    „« fl9-0     ....     43-88     43-15 

2Cf  .„ 520     ....     23-0& 

KCl,PtCy»,...„ 225-6     ....  lOO'OO 
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IT  Plalinoci/anide  of  Sodium,  NaCv.PtCy. — Formed  by  boiling  an 
oxoesa  of  tbo  cupper-salt  CuCy,PtCy  with  carbunate  of  eoda,  tbcn  filtering 
and  evaporating. — Large  colouHcss,  transparent  crystals  Itolou^ing  to  the 
oblitjue  prisuiatic  (inonoolinomctric)  system,  soluble  in  water  and  alcohol. 
The  Golution  often  forms  a  bright  red  prccipitfite  witb  mercuruius  nitrate. 
(Quadrat,  Ami.  Pharm.  70,  303.) 

Quadrat. 

Ni  «.    23-2    .„.     13-23     1310 

Pt    ,.«, 99-0     ....     56-75     56-53 

2Cy    . 52-0     ....    30-02 

NaCy.PtCy 174-0     ....  lOQ-QO 

PJKStinoplniimdcyanide  of  Sodium,  Na«PL»Cy"=NaCy,5XaPtCy* — 
Obtained  by  boiling  tbo  copper-salt  CQ*Pt*Cy'*  in  excess  with  solntion  of 
carbonate  of  soda.  Forms  large  colourless  crystals  isomorphous  with 
thoao  of  ciirbonflte  of  soda.  It  is  solublo  in  water.  When  heated  to 
100%  it  gives  ofl'  1,9-35  p.  c.  (21  At.)  water,  becoming  white  and  opaque; 
at  120%  it  gives  2*21  p.  c.  (7  At.)  more;  the  total  ninmtity  of  water  of 
crystalliration  is,  therefore,  28  At.  (Quadrat,  Ann,  Phnrm,  63,  170.) 

Anhifdroua,  QoAdrat.  CryttalliMtd,  Qn«drftU 

.  6  Na.....^..^ _.  139-2  ....  15-13  ....  14  76  6  Na...  1392  ....  11-96 

S  Pt. 495-0  ....  53-79  .„.  5372  5  Pt  ....  4950  ....  4223 

\\  Cy 286-0  ....  3108  U  Cy  ....  2860  ....  2440 

28  Aq...  2520  ...  21*41    .   .  2136 

N»Cy,5NaPtCy«  .  9202  ...10000  4  28A€i.  1172-2  ....lOOOO 

PUtixnocijanidc  of  Barium.  BaCy.PtCy. — Prepared  by  boiling'  (b« 
CorroqMjnding  copper-salt  with  caustic  baryta,  and  separating  the  exoeai 
of  baryta  by  a  ntream  of  carbonic  acid  gas.  Six-sided  prisms.  l>clongiii^ 
to  the  oblique  prismatic  cystcm,  with  tenninal  faces.  Culour  deep  lemon- 
Teilow.  The  crystals  exhibit  a  violet-blue  iridescence  on  the  prismatic 
moes,  and  ajipear  yellowish  green  by  transmitted  light  in  the  direction  of 
the  nxis.  They  are  more  soluble  in  hot  wattr  than  in  cold;  at  140*,  they 
a*tsume  an  orange  colour,  inclining  to  brown,  afterwards  beooming  grOMp 
and  ultimately  white.  They  contain  J  5*3  p.  c.  water  (between  4  and  5 
At.);  the  wholo  of  which  is  giren  off  at  180^  (Quadrat,  Ann  Pharw^ 
70,  804.) 

J>ri€d  at  mo*.  QiuulnC. 

fia    « « 68-6     ....     31-24     31*25 

PL «....    M-0    ....     45-08    44'70 

2Cy    „ 52-0     ....     23-68 

D*Cy,PtCy..„.. „ 219*6     ....  10000 


Plntino-^latinidcyanidt  of  Barium,  BaTt*Cy"  =  BaCy,5BaPtCyrf 
Forrac<l  b^  lM>il!iig  the  oopper-wilt  Cu*Pt*Cy"  with  caujstio  l«rytA» 
Bhombic  prisms  witti  angles  of  100  and  80",  pomianont  in  thu  air;  I  pt. 
lOf  the  salt  rcuuires  33  pt4.  of  writer  at  IG'  to  dissolve  it;  but  it  dia»ulvo« 
^iltadily  in  Imiling  water,  and  vryfttuJlixcs  out  on  cooling.  The  ctyetjUa 
l>>nt«io  14  S2  p  c.  (22  At.)  water  of  crystallization,  of  which  7*73  p.  0. 
(12  At)  go  oft  at  loo  ^  and  iho  remaining  (i'Ji^  p.  c.  (10  At,)  at  140% 
'Quadrat,  Ann.  Pharm.  03,  172.J 


^^^^^^^B  rUTlNOCYANlDCS,  8iC  ^^^^  -Si 

^^^^^^^B^  J)Hed  Quadrat. 

^                €Bb. 4U-6  ...,  34'51  „     34*5 

^^^^B                  &  Pt  „     495-0  ....  41-50  411 

^^^H                UCf 286*0  ....  2399 

^^^^*  Ba«Pt*Cy"  1!92*6     ,...  100*00 

PlcUino-platinidcyanide  of  Strontium. — Preparation  fiimilar  to  that 
of  the  barium-salt.  Crystallizes  iu  yellow  lamina*,  wbicli,  when  Leated, 
become  blue-greon  aud  ultiuiatt^ly  blood-red.  Wbeo  triturated,  they 
yield  a  brown-red  powder.  (Quadrat,  Ann.  P/ia}in.  63,  178) 

Platinncifanide  of  Calcium.  CaCy,PtCy. — Preparation  similar  to  that 
of  the  c-orresponding  bariuni-coinpouud.  Thin  heraiprismatic  ueedles 
which  exhibit  a  IricUruij^m  ^iiuilar  tu  ihatoftlio  bariurii-^all,  appearing 
lemon-yellow  and  siskin-grccn  by  trausmittcd,  and  bluish  with  a  diamond 
lustre  by  reflected,  light.  They  are  soluble  in  water.  At  100^,  they 
turn  red-brown,  and  aiterwarda  blue.  At  180°,  they  give  off  20'38  p.  c. 
of  water  of  cryatallization,  and  assumo  a  yellow  colour.  (Quadrat,  Amu 

i'harm,  70,  303.) 
Dried  at  180",  Quadrat. 

Ca 20     ....     n-7    11-56 
Pt „.     99     ....     57-9    .......    57-55 
,                       2Cy..„ 52    ....    30-4 
CaCy,PtCjr  .«. 171     ....  1000 
Platinocyanide  qf  Calcinvi  with  Chloride  of  Calcium, — On  mixiu;;  a 
solution  of  this  salt  with  excess  of  chloride  of  calcium,  and  evaporating, 
clear,  Uiiniug,  aix-sided  prisms  are  obtained,  of  a  pale  grcenj^^h  yeltuw 
colour,  but  exhibiting  a  deep  stiskin-grecu  colour  by  light  tRin!>mittcd 
along  the  axis;  the  prismatic  faces  have  a  light-blue  colour  and  diamond 
lustre.  (Quadrat.) 

Platino-phUinidcyanide  of  Calcium,  Ca*Pt*Cy". — Preparation  similar 
to  that  of  the  barium-salt.  Yellowish  green  scales,  easily  soluble  in 
water.  Begins  to  give  off  its  water  at  100",  becoming  first  rose-coloured, 
then  reddish  white,  and  ultimately  <juito  white.  At  140^,  it  gives  off 
20-44  p.  c.  (27  At.)  water.  (Quadrat,  AH7i.  Phanii.  63,  174.) 

P                                                Dried  at  140^  Quadrat, 

6Ca 120     ...     13*32     „.     130 
5  Pi 495     ....     54-94     51*7 
11  Cy 286     ....    31-74 
Ca«Pt*Cy" „..    901     ....  10000 
Vhdinfrplatiuidcyamde  ff  Cah'iuin  with   Chloiide  of  Calcium? — On 
evaporating  a  solution  of  this  tjali  wltli  excess  of  chloride  of  calcium, 
and  leaving  the  solution  to  cool,  green  crystals  separate  out,  which  are 
very  soluble  in  water,  and  deliquesce  in  the  air.     When  dried  at  100*, 
they  assume  a  deep  red  colour  with  a  tinge  of  blue.  (Quadrat.) 

Plaiinocyanide  of  Magnesivpi.  MgCy,PtCy. — Prepared  in  the  same 
manner  as  tho  salt  Alg^Pt'Cy"  (vid.  infX  rectified  spirit  being  used  instead 
of  a  mixture  of  ether  and  alcohol.  J'he  crystals  thns  obtained  present 
considerable  variety  of  colour.  When  strong  alcohol  is  used,  coWiukss, 
tr&DApareiit   needles  make  their   a)tpcarance   at   the  beginning  of  Iho 

rstallizatioii  j  but  as  the  alcohol  evaporates,  they  become  sulphur  yell^Wj 
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and  are  Bnally  converted  into  flesh-coloared  crystals.  Daring  the 
t;(Hiz.at)on,  a  small  qiuintity  of  a  brownish  substance  separates  oat.  A 
hot  Baluratod  Hquecus  solution  of  tbo  shU  deposiu  blood-rcd  crysUtIs  on 
cooIiiiLj.  Crystalline  form  the  same  as^that  of  the  salt  Mg*Pt'Cy".  Wli«n 
hcntod,  tt  assumes  a  sulphur-yellow  colour,  'wklch  afterwards  change^i  to 
browa, 

DHfd  at  280«. 

Mk 12    .. 

Ft    ...,.H 99    .. 

8  Cy  82    .. 


Quadrat. 

7-37     7'7l 

00-73    60'07 

31-DO 


MgCy.PtCy    163 


100*00 


( 


I 


Platino-platinidct/ajiidc  of  Ma^fnhtm,  Mg*Pt*Cy"  (Quadrat) 
MgCy.PtCy;*?  (Gni.).— 1.  When  a  solution  of  the  biirium-saU  Ba'Pt^Cy** 
)s  mixc<l  with  excess  of  sulphate  of  niaj,mes!a,  sulphate  of  baryta  S4*|>a- 
rates  out,  and  the  liquid  is  fonnd  to  contain,  in  a(ulition  to  the  exceoi  of 
sulphate  of  ina^iofiia,  the  magnesium-salt  cnrre^iponding  t«  the  bariura- 
snlt  tised.  The  sulphate  of  ma^esia  may  be  completely  separated  by 
evaporating  to  dryness,  and  exhausting  with  a  mixture  of  aloohol  and 
ether.  Tho  alcoholic  solution,  when  slowly  evaporated,  yichls  very 
finely  developed  crystals.— 2.  A  quicker  modo  of  preparation  is  to 
decompose  the  potiissiam-salt  w)t.h  sulphate  of  magnesia,  evaporate  to  % 
dry  powder^  di«;cst  in  alcohol  and  ether,  and  evaporate  tlie  rosalting 
solution.  (Quadrat,  Ann,  Phaiin.  63,  175.)  ^ 

I>clicato  red  square  priguis,  which  in  certain  direetionn,  exhibit  a 
n»agnificent  grconifih  yellow  metallic  lustre,  and  by  transmitted  light, 
apponr  cannrnc-ooloured  in  tho  direction  of  tho  axu,  and  blood-red  at 
right  angles  to  it.  (Haidingor,  P'.>f7,'/.  68,  302.)  The  crystals,  when 
crushed  with  a  smooth  knife  on  a  perfectly  smooth  specular  surface,  yiclH 
A  camiine-colonred  powder,  whicti  also  pre-sents  a  smooth  mirror-tiko 
surface;  and  this  smooth  surface,  viewed  by  the  dichrosoopio  lens,  exhibits 
in  the  lower  imago  an  azuro-hlno  colour,  which  immediately  disap}>earfl  on 
moistening  the  powder  with  water.  After  the  evaporation  of  tho  water,  tb^r© 
remains  a  LTeen  shinini^  metallic  film,  which  appears  carmine-coloured  hy 
trunsuiittcd  light,  and  when  examined  by  tho  dichroscopc,  yields  a  lower 
image  of  a  yellow-green,  and  an  nppor  of  bluish  green  colour  with 
metallic  Instre.  Tho  aqueous  tolution  of  the:io  crystals  is  colnarles4. 
(Gottlieb,  ihid.) — IT  1  pt.  of  the  crystals  dissolves  in  34  pts.  of  water  at 
10  ;  tho  sulutioa  is  nearly  colourless,  having  only  a  faint  yellowish  tinj^. 
A  te'w  drops  of  the  solution  evai>oratcd  quickly  on  a  watch-glass  leavr  a 
green  fllm^  having  a  metallic  lustre,  and  appearing  red  by  t^lnsmitl<^l 
light.  At  a/t",  the  crystals  change  colour,  becoming  pale  yellow,  but 
retaining  their  form  ;  at  IOC  the  yellow  cliungvs  to  whitf*.  On  slt.diUy 
moistening  them  after  this  cliiiiige,  the  snrftico  regains  i'  :rr, 

nnd  the  bmly  of  ilio  crysiaN  becemcs  rod.     The  crybi  .  ;'6 

p.  0.  (19  At.)  water  of  cryatollization,  of  which  1809  p.  o.  (II  At.)  go« 
ofl'at  100'.  (Quadrat.) 

A  n  hydrmu .  QunJ  nt. 

6M| „....»...      72    ....      8'U     tf-7 

5Pt .....    iH    ^-    59-03    VS 

n  Cy  ..„.., SM    «..    33*M    M-i 

Mt«Pt*C)f" 8&3    ....  100-00    W7 

Thf  antbor  lYinnrfta  tUmt,  neoordlag  to  itic  play  "f  rolntir*  '^ihtti<lr>l  Ijy  Uilg 
s|ifMn  W  MfTM|>«md  lu  Knoji's  snqskytniUs  oif  plaliaun  sad  jjwuaiunu 


PLATINOCYANIDES,   &C. 
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Imo-pfatinidcyanide  of  Aluminum. — Obtained  by  mixing  tlio  flolu- 
ton  of  tbe  pota^ium-«alt  with  sulphate  of  atumitia,  cvapoiiiting  to 
drvness,  di^'e>ling  hi  very  (ftrung  alcuhul  (which  loavca  uiidid*jolvud  tho 
siilpbato  of  potash  and  ihu  exccsa  of  &ulj>hato  of  alumina),  and  evapo- 
rating j  the  salt  then  crystallizes  in  yellow  crystals  arranged  iu  stellate 
groups.  They  deliquosce  very  readily,  aaiuuiiiig  at  the  tamo  time  & 
ijreeu  colour.  At  \00',  tboy  turn  rod-brown,  and  wbon  more  strongly 
ucuted,  burn  like  tiiidor.   IT 

The  solution  of  plaliriocyanido  of  potassium  forms  a  white  pulverulent 
precipitate  with  Bhmuth-nUU;  a  scanty  white  precipitate  with  Zinc-salts; 
Stanttou4  and  Sidnnic  salU;  none  with  Lead-talU;  a  copious  bluish  white 
with  Ferrous  aaXU;  brown-red  after  a  while  with  Ferric  flalts;  and  a  very 
copious  greenish  blue  precipitate  with  (Jupric  ytlts.  (Gra.) 

The  solution  of  platinidoyanide  of  potassium  forms  a  greenish  white 
precipitate  with  Cupric  salts.  (Knop.) 

Plutittocyauiile  of  Zinc  with  Ammonia.  NIP-f-ZnCy,PtCy-f- HO. — 
Aqueous  chloride  of  zinc^  supersaturated  with  ammonia,  yields  with  platino- 
cyanide  of  potassium,  largo  crystals  of  a  very  pale  greeaieh  yellow  colour. 
They  effloresce  slightly  over  oil  of  vitriol;  decompose  in  the  air  even 
below  a  red  heat,  burning  slowly  away  with  a  slight  fume,  and  leaving 
67'ft  |L  c.  of  ft  mLxturo  of  zinc-oxide  aqd  platinum.  (Knop  &  Schueder- 
umnn.) 

IT  Platino-platinidcifanvU  of  Ltad,  Pb^Pt'Cy" — Formed  by  mixing 
the  corresponding  potas«ium-t>alt  with  acetate  of  lead.  Yellowish  white 
precipitate;  somewhat  solublu  iu  boiling  water,  and  leaving  a  yellowish 
red  saline  mass  on  evaporation.  (Quadrat,  Ann.  Pliarnu  63,  182.) 

Flatino-plaiinidcyanide  of  Iron,  FoTt'Cy^^— Precipitated  from  a 
mixture  of  ferric  cMot^ide  ana  excess  of  platintf-phitinidcyanide  of  potas- 
sium, in  flesh-coloured  flocks  which  become  brownish  when  dry.  Becomes 
partially  green  when  exposed  to  tho  action  of  the  air.  (Quadrat.)  IT 

Flalinocffanide  of  Cobalt  with  Ammonia.  Nn'-f-CoCy,PtCy. — From 
a  solution  of  chloride  of  cobalt  in  a  mixture  of  caustic  auunouia  and 
carbonate  of  ammonia,  plaliuocyanide  of  potassium  throws  down  a  flodh- 
coloured  crystalline  powder.  This  powder  gives  ofl"  a  small  rjuantity  of 
aniiuunia  at  100  j  a  few  units  per  ceut.  at  100^;  assumes  a  fine  blue  colour 
and  gives  off  more  ammonia  at  a  stronger  heatj  and  burns  away  slowly 
with  a  glimmering  light  at  an  incipient  red  heatj  leaving  64*22  per  cent, 
of  a  mixture  of  platinum  and  cobaltoso-cobaltic  oxide.  (^Knop  &  Schue- 
dcrmaun.) 

PlatinoctfanidfofNichd  with  Ammonia. — n.  Dry,  NH'-l-NiCy^PtCy. 
A  dilute  mixture  of  the  aminoniacal  solution  of  hydrated  oxido  of 
nickel  and  exccsa  of  plaliuocyanide  of  potassium,  deposits  iu  J2  hours, 
the  hydrated  compound  6  in  needles;  the  colourless  niothor-li<iuor,  mixed 
with  excess  of  the  ammoniacal  solution  of  nickel-oxide,  deposits  tlio 
hydrous  compound  as  a  pale  violet,  granular-crystaUino  powder,  which 
am06  a  bright  red  colour  when  heatett,  and  then  bums  away,  leaving 
35  p.  c.  of  a  mixture  of  platinum  and  oxide  of  nickel. 
h.  Hydrated,  NH»-fNiCy,PlCy  +  HO,— Violet  needles  which,  when 
ited,  leave  66*04  p.  c,  of  nickel  oxide  and  platinum.  (Knop  &  Schne- 
rmann.) 

T  Flaiiiocyanidc  qf  Copper.     CuCy^PtCy.— ObUiiuod   by  mixbg 
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fltilphato  of  copper  with  platlnoojranide  of  pota«stum,  in  the  fomi  of 
Jight  green  preciiiitnle,  which  resenibloa  the  isalt  (^*ii*Pt'Cy"  in  nearly  all 
its  properties.  It  id  soluble  in  ammonia,  and  the  solution  yields  blue 
crystaU.  If  a  recently  prepared  co|»per-sall  bo  used,  the  solution  yields 
Jarge,  thick,  azure-coloured  crystals;  but  if  the  copper-ealt  be  dry.  delicate 
neodloH  are  ubtainod,  the  blue  coh)iir  of  which  rejseinblca  tbat  of  the  corn- 
'Hower.  Tho  former  appear  to  be  richer  in  ammoniii  than  the  latter  (riW. 
pn/,)  (guadrat,  Ann.  Fhamu  70,307.) 


Cii 
Pt 

2Cj 


Qu&drat. 

32    ,. 

..     17-48    ..., 

17-30 

99     . 

..     54-09     ... 

54-67 

52     .. 

..     28-43     ... 

28-03 

CaCy,PlCy    183     ....  lOO'OO     100-00  \. 

Plait nocyanide  of  Copper  with  Ammonia. — a.  NH*+  GuCy,PtCy,] 
^-A  mixture  uf  aijueous  platinocvanide  of  potu.'tsium  and  nitrate 
€xipner  supersaturated  with  ammonia  yield(<,  after  a  few  houri^,  a  crop  of 
dark  blue  needles,  whicit,  when  left  over  oil  of  vitriol,  (juickly  becomo 
light  blue;  at  140  ,  thoy  give  off  I  I-fU  per  cent,  of  water  and  ammonia, 
and  become  green.  (Knop  &  Schncdermann.) 


c*  *.» 

Oyttaliized, 

32     .. 
99    .. 
52    . 

17    .. 
9    .. 

..     15'3l 
..    47*87 
„     24-88 
8-131 
..       4-31/ 

Knop  &  Schned. 
15-U 

Pi  «.. 
2Cr 

HO... 

"—**** «—.« 

.......     46-60 

11-94 

NU»  +  CuCy,PtCy  +  Aq    ....  209     ....  100*00 

5  h,  2XH»+  CuCy,PtCy,HO  ?— When  platino-pklinidcyanidc  of  co^ 
VCT  is  digested  in  ammonia  and  the  solution  left  to  evaporate,  splendid 
dIuc  cryettallino  needles  are  obtained,  very  soluble  in  water,  alcohol  and 
etht>r.  When  exposed  tu  the  air,  they  gratlually  give  off  water  and 
aritmunia,  assuming  more  and  more  of  a  greon  tint,  being  ultimately  eon- 
vcri^d  into  plaliuo-platiiiidcyanido  [or  plalinoeyanide  ?|  of  copper.  Acidd 
drconifM>«o  tlie  compimnds,  precipitating  the  copper-*alt.  (Quadrat,  Ann. 
J'harm.  63,  180.) 


Co 

2  Cy „     

2  NIP    

HO „ 

32 

>.■»>»    99 
.....    52 

34 

9 

...     14W    .. 
....    41-80    ... 

...    2301     ... 
...    !4'05    .... 
....      5-98     .... 

Qiudrat. 
....     I3'55 
....     43-90 
....     23-90 

WM 

4-56 

2NU\CnCyPtCY,U0  .  .... 

226 

....  10000    ... 

100-22 

Tbo  analv-ticnl  results  not  ngroeing  rery  closely  with  the  formula, 
(he  composition  of  this  etibatanc«  niudt  fur  the  present  be  regnrdod  M 
doubtful. 

Pttuint^-piatinuicyaftule  of  Copper,  Cu*Pt*Cy"— When  sulphate  of 
CopiK^r  is  added  in  excess  t(»  an  auueous  sulution  of  the  potas«iuni  miU, 
K*l't*Cy^',  a  liifht  green  precipitate  m  formed,  from  which  the  precipitant 
is  easily  K'inuvod  by  u:u>iiiiig.  On  drying  this  precipitate,  tlie  colour 
chAngt.*H  to  dtirk  groon.  Tho  copporsalt  thutt  ubluiued  f*  iusoluMn  in 
water  b<jlli  warm  and  cold,  also  in  coneciitnit<*d  hydrocliJuric  niid  in 
dilute  nitric  acid.     It  is  docompoecd  by  iho  ttJked  alkalis  aud  earths  und 
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their  carbonatefl,  tho  alkaJi-raetal  taking  tbo  plaoo  of  the  copper,  and 
formiog  the  correspontHnjE;  salt  (vid.  sup.).  It  combioe«  with  aiumonia. 
(QujHlrat,  Ann.  rharnu  70^  \70.) 

Quadrat. 

CCa 192    ....    19-73    „     19'4 

I  5Pt „- 495    ..M     50*87     -     50'7 

li  11  Cy « 286    ....     29-40 

W^  Cu^Pl^Cy" 073    ....  100-00 

Wlien  thia  salt  is  treated  wUU  eulijluirottcd  liydro;jen,  sulpk'nlo  of 
copper  13  precipitated,  hydrocyanic  acid  cscapca,  and  a  hydroplalino- 
oyaoic  acid,  HPtCy',  remains  in  fiolution  {p.  44). 

Cu»Pt*Cj"  +  6US  =  CCuS  +  llCy  +  SUPtCy". 

Quadrat  r^arda  this  decompofiition  as  a  proof  that  the  compo^Uioii  of  tho  copper-salt 
id  really  CuCy  +  5CuPtCy-.  and  that  the  corresponding  salts  of  the  other  metals  have 
a  HiiiiiUr  constitution.  {Ann.  Fhana.  70,  1^0.)  In  a  BubHctjiicnt  memoir  (-'Inn. 
Pharm.  (^o,  219),  he  states  that  hyilropUtinocyaiiic  acid  thus  prepircd,  and  likowiso 
all  the  salts  obtained  from  it,  contain  a  sulphocyanogen  eouipound,  and  consequently 
yidda  blond-ml  colour  with  ferric  salts.  Still  more  recently  {Ann.  Pharm.  70,  301)  he 
coDtrndictB  this  statement,  aod  says  that  the  hydroplatinocyanic  ncid  may  be  obtaintid 
by  this  process  absolutely  free  from  any  sulphocvanogcu  compound,  % 

Platinocyanide  of  Mercury.  HgCy.PtCy. — PlatinocyaniJo  of  potas- 
fiiuni  fonns  with  mercuroua  nitrate  a  thick  emalt-hluc  precipitate  (Gm.) 
This  precipitate,  the  foraiation  of  which  is  attended  with  a  slight  evolution 
of  nitrous  ^as,  is  a  compound  of  platinocyanide  of  mercury  with  mercurous 
nitrate,  which  latter  salt  cannot  be  extracted  by  washing  with  cold  water 
containing  nitric  acid  ;  but  boiling  with  pure  water  rcnLoves  it  and  leaver 
iho  white  compound  HgCy,PtCy.  By  digestion  for  a  few  hourH  with  a 
cold  solution  of  mercurons  nitrate,  thia  substance  may  be  reconverted  into 
tho  blue  compoaml;  but  when  boiled  with  the  same  solution,  it  again 
becomes  wliite,  and  remains  so  till  tho  water  is  evaporated,  whereupon 
tho  residue  first  ac^^uires  a  blue^  and  then  at  a  stronger  heat  a  brick-red 
j      culuur,  (Dbbereincr.) 

The  wkiu  compound  heatoil  in  a  tube  is  resolved  into  cyanogen  gaa, 
mercury,  and  about  48  per  cent,  of  cyauido  of  platinum;  heated  on  a 
plate,  it  bums  with  incaudeaceiice,  but  without  dcUagration,  and  leaves 

I  38  per  cent,  of  spongy  platinum,  possessing  great  inflaming  power.  ]Jy 
Bulpiiurctted  hydrogen  it  is  converted  into  sulphide  of  mercury  and 
byiirojdatinocyanio  acid.  It  diesulvca  in  hot  hydrochloric  acid,  without 
evolution  of  nitrous  or  hydrocyanic  acid,  forming  a  nearly  colourless 

II  liquid,  which  is  precipitated  yellow  by  potash  [ami  perliapa  therefore 
contains  a  mixture  of  corroaivc  sublimate  and  liydruplatiuocyiiuic  acid], 

'  and  when  evajwrntcd  to  dryness,  leaves  a  residue,  coloured  Iicrc  and  there 
with  yellow,  red,  .ind  blue;  this  residue,  when  strongly  heated,  is  resolved 

K to  corrosive  sublimate,  hydrocj'anic  acid,  and  protocyanidc  of  platinum. 
•Potaah-Icy  or  baryta-water  separates  mercuric   oxido,   and   furma  a 
lutiou  of  platinocyanide  of  potassimn  or  harinm,   (I).>bcreiner.) 
I  The  bliu  precipitate,  when  strongly  heate*l  on  a  plate,  deflagrates  with 

jl  sparkling  ana  a  hissing  noise.  It  dicisolves  in  hot  hydrochloric  acid,  with 
evolution  of  nitrons  and  hydrocyanic  acid,  and  forms  a  nearly  cohiurlesa 
liquid,  not  precipitated  either  by  sal-ammoniac  or  by  alcohol.  Treated 
with  a^fueous  solutions  of  the  i^xed  alkalis,  it  leaves  a  mixture  of  mer- 
curous and  mercuric  oxide.  (Uoboreiuer,  Po^g.  37,  545;  also  Amu 
I'hoim,  17,250.) 
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PlatiniJcyanitle  of  potassium  a1«o  furms  wltli  morcurous  nittute  4 
dark  blao  precipitate  (Koop)  whioli  appoara  to  bo  iJeDtical  with  th|; 
prccodinjf. 

With  corrosive  sublimate,  platliiocyanido  of  putasslum  forms  n  wbit« 
precipitate  (Gm»);  and  platioiHcyaniUo  of  potassiutu  furin^  a  white  pro- 
oipitate  with  mercuxi^  salts.  (Knop.) 

If  AccorJiug  to  Quadrat,  {Ann,  Pkarm*  C3,  183),  plalinopltttinij*! 
cyanide  of  potassium  forms  with  luercurous  nitrate  a  white  precipitalOy 
containing  Hg*Pt*Gy",  and  a  h/a^  compound  consisting  of  this  salt  com* 
Lined  wtlli  luercarous  nitrate;  but  these  precipitates  appear  to  bo  aiuiilnr 
in  uH  their  properties  to  tho-c  above  dobcribetl,  and  probably  a^ee  M'ith 
them  in  composition.  No  satisfactory  analygia  could  bo  made  o7  them  on 
Account  of  tlicir  great  proncne^s  to  decomposition.  The  white  compoand 
unites  with  aufmonia,  lormiug  a  cryttalliue  salt.  ^ 

Pffitmort/anuh  and  Piatinidcjfanide   of  j^^/wrf — Plutinooynnide  of 

Sotnssium  forma  with  nitrate  of  silver  a  white,  curdy  precipitate,  whick 
ues  not  blacken  on  c:tposuro  to  li;,^ht.  (Gm.)     Platinidcyanido  of  poUuH-J 
slum  aUo  yiehh  a  white  precipitate  with  silver-solution.   (Knop.) 

^  Pliitiuocyanidti  of  Htlvur  is  also  formed  by   mixing  a  solution  of] 
platinoryanide   of    diplatoeanimouium    (p.    45)    with    nitrate   of  silri^r. 
J'he  white  precipitate  resembles  cyanide  of  silver  in  appearance,  and  liko! 
that  guh^tanco  is  soluble  iu  unimunia.     Ou  adding  sulphide  of  ammoniuinl 
to  the  ammoniacal  solution,  gulphido  of  dilvor  is  prcnipitatod,  and  plftiino"] 
cyaoido  of  auimonium  rem:kiu:«  iu  solution.    Un  boiling  the  platiuocyuiir 
uf  silver   with  jiotash,  a  black  preeipitato  ia  formed  containing  »U 
silver;  and  the  oolonrless  solution,  when  evaporated,  yieUls  Igng  n< 
of  plutiuocyauide  of  potassium.  (Buckton.) 

Jl^ucktOD. 

Z  Cf 52-0    ,..,    2006 

Pt  99-0     ,„.     38-22     38  29 

Ag ..„„...«....     lOH-0     ....     41*70     41  ri 

AgCy.PtCy  asgo     ....  lOQ  00 

Platinoplatinidcyanidc  of  potiissium  also  forms  with  nitrate  of  •ilvef^ 
a  white  precipitate  which  is  insoluble  in  water,  does  not  blacken  hjfj 
ctpoaure  to  light,  and  forms  a  crystalline  compound  with  ammonia»| 
(Quadrat,  Ann.  Pharm.  03.  182.)  If 

PlntinocijQuiJf  of  S'dvfv  wUk  Jmmonut. — NH^-f- AgCy.PtCy.— Ai 
ouucous  mixture  uf  platinocyanido  of  puUis^ium  with  carbonate  ur  nitniKl 
of^  silver  dia.«olvL'd  iu  ammonia,  depusitd  in  a  few  hours  colourlesH  or  verw 
pair  flcBh-roloured  needles.     When  heated,  they  aisumo  a  yellow  c^loar. 
give  off  ammonia  and  cyanogoa,  and  tinally  leave  a  residue  of  »ilvor  am 
platinum.     Wheu  subjoctod  to  the  action  of  a  current  of  chlorine 
they  do  not  alter  their  form,  but  ohango  in  colour  to  greoo,  blue,  sut 
finally  biftck;  only  a  email  portion  however  is  dccouijxtscd  by  thi« 
They  arc  iusolubln  in  water,  and  disi«olre  but  tilon-ly  in  a  largo  i\\ 
cf  aiiucous  unimunia.     Strung   niiueml   acid-^  at  a  boiling  heat 
dissulvo  uor  documpuso  thenu  (Knop  and  Svhuederinann.) 

Knop  H  StittkmL 

NHV«... «»....       17    ....      616    710 

Ag „ 108     ..«     3913     ,.„....     5902 

Pi «,...„ 99    ....    3ft-87 3340 

2Cy »      R»    ....     IB***    ie-76 

MH^^AgCj.riC/ .    276    ^10000    ^^.  100*>d 
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PROTOCTAiaDE  Of  PALLADIUM.  PdCy.— U  Formod  by  boilra^  prot- 
oxide of  palladium  with  iwjueous  cvanide  of  mercury.  (>V'olla8ton).— 
2.  By  prccipitutint;  a  palladious  snft  witli  cyanide  of  mercury;  if  tbo 
■Boliillon  be  dilute,  tho  preciiiitato  docs  not  form  till  after  some  time.  (Wol- 
iaston.) — If  excess  of  acid  be  present,  no  precipitate  is  forme<I.  (Berreliua.) 

Plftle  yellowish  white  powder.  (Wolluston). — Leaves  pnlliitliiim  when 
Iteated  to  redness. — Cyanide  of  palladium  precipitated  according  to  (2) 
from  pallndious  nitrate,  detonatoa  liko  ^'unpowder  when  heated  (Wollaa- 
ton);  an  effect  which,  according  to  BerzoliuSj  is  duo  to  the  presence  of 
palladiotia  nitrate  in  a  state  of  combination. 

Bicyanide  of  Palladium.  PdCy'. — Chloropalladiatc  of  potaasium 
(VI,  354)  etirrod  up  with  water  and  mixed  with  cyanide  of  mercury, 
yiolda  a  pale  rose-coloured,  flocculeiit  precipitate,  which,  however,  gradu- 
iilly  assumes  a  bri;;htcr  hue,  omitting  at  tho  name  time  an  odour  of 
hydrocyanic  acid.  (Berzelius,  /*o^^,  13,  461.) 

Prntocyanide  of  Palladium  with  Ammonia,  NH',PdCy.  —  1.  Tho 
AOiutiou  of  a  palladious  salt  in  ammonia,  evaporated  till  it  gives  off  the 
tixceba  of  aiomouia,  but  not  till  it  aesumoa  a  yellow  colour,  yields  with 
cyanide  of  mercury,  after  a  few  seconds,  colourless,  pearly,  crystallino 
scaler.  (Berielius,  Po^y,  13,  40O.)  (Formerly  repirded  as  cyanulc  of  iwKatlia"') 
-^2.  Prutocyauide  of  palladium  dissulves  with  evolution  of  heat  in 
aqueous  ammonia,  only  an  inconsiderable  quantity  of  Hocouleut  matter 
being  left  behind.  From  the  »oiutioD,  the  compound  crystallizes  abun- 
dantly in  needles.  70  3  pt)).  (lAt)ufuyaiiide  of  palladium  absorb  in  two 
days  only  11 '3  pts,  6»bout  |  At.)  of  dry  ammoniacal  gas. — Tho  noodles 
in  the  dried  state  unaerfjo  uo  chauj^o  at  120^. — When  heated  with  water, 
they  dissolve  partially,  giving  oU' a  trace  of  ammonia,  and  separate  out 
»^in  as  the  solution  cools.  They  dissolve  readily  in  ammonia,  from 
which  solution  they  are  separated  unchanged  on  the  addition  of  warm 
hydrochloric  aoid;  but  &n  exoesu  of  hydrochloric  acid  precipitatos  cyauido 
of  palladium.  (Fehling, /Inn.  PA^r;/t.  30,  Uf>.) 

IFehUog, 
P«L 53'3        54-78 
Ct    - «.- 26'0 
N 14*0 
H«    « 80        322 

NH».PdCy  96-3 
Talladioeyanide  of  PotasHum.  KCy,PdCy.— The  solution  of  proto- 
I  cyanido  of  palla*linm  in  aqueous  cyanide  of  potassium,  filtered  and 
I  evaporated,  yields  transparent,  colourless,  thin  rhombic  prisms,  having 
the  angles  of  their  lateral  edg^B  equal  to  108^  and  72',  often  truncated  at 
tlio  acute  lateral  edges,  whereby  four  dihednil  angles  of  ISu^  are  pro- 
duced. The  crystals  decrepitate  when  ^ntly  heated,  and  then  fuse  with 
intumescence.  (Gm.  Handh.  Aufl.  3,  2,  1G03.) — The  salt  crvfitallizcs, 
voniotimes  in  trau»q)arent  and  colourless  lamin:u,  which  when  heated  for 
some  time  to  200',  give  otT  R'14  p.  c.  (1  At.)  of  water,  aometimea  in 
prisms,  which  quickly  eflloresco  on  the  surface,  and  at  150'  give  off  I7'64 
p.  c.  (3  At,)  of  water. 

Dehydrated,  lUmtneUherg. 

K „. 39-2     ....     27-13     27-74 

Pd    53-3     ....     36'88     ,. 3616 

2  Cy    &30    ....     35-99 

KCyiPdCj 144*5    .^10000 


60  METHYIiENE:   SECONDARY  NUCLEUS  C«NH. 

Ilydro-iridiocyanie  Acid. — Analojotw  to  hjilroplatinocyanic  wdd, 
(Doboreinor,  Pot;*;,  37,  548.) 

I ridlocyanide  of  Folamam. — By  peutly  igniting  a  mixluro  of  fcrro- 
cyan'ule  of  potassium  and  pulverized  iridium  for  some  time  iu  a  gla?^  flafllg 
exIiausLing  the  calcined  mas3  wilh  hot  water,  filtering  to  remuvo  churcoalf 
iron^  and  mutallic  iridium,  and  cvapo  ratio  ;u;,  crystaU  uf /errocyantd«  of] 
potassium  arc  first  obtained,  and  afterwards  crystaU  of  the  iridiam- 
aalt. 

Transparent,  colourless,  four-sided  prisms,  generally  united  as  macle- 
cryslaL*,  with  ro-cnterinij  angles  at  the  terminal  face*.  The  crvistaJs  are 
anhydrous,  decrepitate  etrangly  when  heated,  turn  hIacU,  and  when  more 
strongly  heated  fui>o,  with  [sep.irution  of  iridium,  which  often  coats  the 
glass  vessel  with  a  metallic  mirror.  They  dissolve  readily  in  water,  but 
are  iusolnblo  in  alcohol.  Hydrochloric  acid  does  nut  form  any  proinpi* 
late  in  the  aqueous  Rolution.  (VVohler  &  Booths  Poff*Jt  31.  167.) 

The  rnilt  is  imjK^rfectly  deeomposcd  by  ignition  in  contact  with  the  air, 
by  ovn|)oratioQ  with  aqua-rcgia,  and  by  exposure  to  a  stream  of  chlorine 
In  a  current  of  hydrochloric  acid  gas,  it   becomes  heated^   and 

imes  a  greyish  green  colour;  but  even  when  the  passage  of  the  gas  ie 
"continued  for  a  long  time,  the  decompoMtion  which  take^  placo  is  verj 
imperfect;  and  on  subsequently  passing  hydrogen  gas  over  the  compound 
at  an  elevated  temperature,  a  largo  quantity  of  ammonia  is  formod,  and 
Utruter  subsequently  dissolves  out  the  unaltered  salt,  an  odour  of  hydro* 
cyanic  rtcid  being  at  the  same  time  emitted.  The  green  colouring  pn>- 
duced  by  hydrochloric  acid  gns,  as  well  as  by  chlorine  and  uqua-re^ia,  ie 
)>robably  due  to  the  formation  of  protochlorido  of  iridium,  and  favour*  the 
eupposition  that  iho  salt  contains  ;>rt>/ocyanidc  of  iridium. — The  salt  ii 
Anhydrous.  Its  a4|uenuR  solution  forms  wiih  mcrcnrtms  nitrate  a  yellowish 
white  precipitate,  which  when  ignited  iu  a  retort  lea\'e8  a  grey  powdor, , 
prohably  protocyanido  of  iridium,  which  turns  black  when  ignitou  io  the 
sir.   (liammelsbcrg,  J'o'jg,  42,  130.) 

Cry§taUized,  lUmmebbcrg. 

2  K .    78-4  ....  30-CO  «    3289 

Ir „ WO  ....  3877  35-60 

3C7    78-0  ....  30-51 

2KCyJrCy 255-4     ....  lOQ-OO 

^  CrANinEOPMKTiirL.    C*H',C'X=C*H'N,— /'rrpararwii.     I.  Byl 
diNtillini;  dry  sniphomethylate  of  potnsh    with   cyanide   of  po(«asiiu%j 
gliding  chloride  of  calcium   to  the  di.siillate,  and  di.<itilling  again  at 
pnntlo    iirat.       The    product    is    contaminati*d    with    hyilroovauic    acidt 
(Kninkland  &   Kolbe,   Vlicvi.  A'oc,  Mem.  3,  38G;  Anu.'Vh.   'Pkarm.  65,, 

iStMM.) — 2.   Hy  the  notion  of  cyanide  of  potassium  on  sulphate  of  raotltvL 
The   product  is  contnminnted  with  cyanide  of  ammonium  and   fonoiate! 
of  ammonia;  the  latter  impurity  imparts  to  the  firtNluct  an   iulolcrable' 
laAta  and  odour,  and  a  highly  poisonous  aotiuu ;  it  may  lie  removed  by 

[^toiling  with  mercuric  oxide  and  then  with  anhydrous  pbo&phortc  aeid. 
(Duma*,   Mnhtgnti.  &   Leblunc,  Compt,  rfW  •J5,'474.)-3.   By  distill h 
a  mixture   of  anhydrous  ]>hoii*jdioric  acid  and  crystallized  ac«t4to 
Mnnioiuft: 

^NH*"*  -  C*a*N  +  4HO. 
Tke  product  \a  purified  by  digMtioo  with  ■  Miuntcd  eolution  of  chloride 


CVANIC  ACID.  ^^^^^"  «^ 

of  calcium,  and  rectification  over  solid  olilorido  of  onlcium  and  magnesia. 
(Damas,  Compt.  rend.  35,  3S3.) 

Colourless  liquid  which  boils  at  77°j  and  mixes  with  waler  iu  all 
proportion  a. 

Calculation.  Or : 

4  C 24  ....  58  53  C«H» IS  ....  36-60 

3  H  3  ....  7-32  (T'^i 26  ....  63*40 

N  ,„.  14  ,..,  34-15 

C?H»,C«N  ....  41  ....  100*00  41  ....  100-00 

Vol.  Deniity.  Or: 

C-VBponr...,     4     ....  1  -6640  Methyl-gM I     ....     1  -0399 

H-gM 3     ....  0*2079  Cyanogen-BM ....     1     ....     1*8026 

N-gaa 1    ....  09706 

Vopoor    ....     2     ....     2-8123  Vapour   ., 2     ....     2-8425 

1     ....     1-4212  I     ....     1-4212 

Mifht  aluo  be  rej^flrJnl  as  Ac^tonitryl,  C*H\N. 

Cvanide  of  methyl  boiled  with  aqueous  potash  gives  off  aminonin.  and 
forms  acetate  of  potash.  (Fraukliind  &  Kolbe  ;  Dumay,  Malaguti  & 
Leblanc.) — Chromic  neid  .ind  hoiliiig  nitric  acid  have  no  action  nf>on  it. 
Potafisium  acts  violently  on  it  even  in  the  cold,  producing  rise  of  tem- 
perature; cyanide  of  poU'LHsium  is  formed,  and  a  combustible  gaseous 
mixture  evolved,  consiating  of  free  hydrogen  and  carburetted  hydrogen. 
(Dumas.)  ^ 


Cyanic  Acid,    C»NH,0«. 

WoHLEn.    GUI.  71,  85;  73,  \5ri,—Pogg,  1,  11";  5,  385.— ^nn.  Phamu 

43,  351, 
LiEiiiQ.     Kastn>  Ardt>  6,  145, — Sckw»   48,   37(f. — Pogg,  15,  561   and 

619. 
LiEBiG  &  WiinLEiu    Pogg,  20,  3G9;  also  Mag.  Pharm.  33,  137. 


Orig;{naU7  difltingiiisheil  by  the  name  of  Cyanota  acid,  Firat  noticed  by  Vanfjuelib 
in  1818;  Bft4!rwardt  more  definitely  prepared  aud  examiDcd  by  Wuliler  in  1B22, 

formation,  Cyanatc  of  potash  is  producetl  when  carbonate  of  potash 
is  ignited  in  a  current  of  cyanogen  ga*,  or  when  the  same  soU  is  ignftcd 
in  contact  with  cyanide  of  mercury,  (Wbhier.) — 2.  An  alkaline  cyaiiato 
is  formed  on  saturating  the  aqueous  solution  of  a  fixed  alkali  with 
cyanogen  gas.  (Wolilcr,  VII.  .387.) — 3.  Cyanic  acid  is  formed,  as  first 
observed  by  Gay-Lussac,  ou  bringing  cyanogen  in  contact  with  peroxide 
of  lead.  (Dobereincr.) — ■4.  Cyiinate  of  potash  is  formed  on  heating  a 
mixture  of  dry  ferrocyanidc  of  potassium  and  peroxide  of  manganese  iu 
coutact  with  tho  air.  (Wbhier.) — 5.  Also  on  heating  nitre  with  feiTO- 
cyanido  of  potassium  or  cyanide  of  mercury^  or  on  igniting  a  mixtnre  of 
nitre  and  cxcosa  of  hlood-chareoal.  (Wiihler.) — 6.  Also  when  cyanide  of 
|:rr)ta«sium  is  fused  with  litharge.  (Liebig,  Ann,  Phann,  41,  2S0.) — 
7.  Also  when  melam  or  amuielin  (tho  latter  somewhat  in  excess)  is 
fused  witli  hydnite  of  potash.  (Liehig,  Pogg,  34,  .584.) — 8.  Vnpour  of 
cyanic  acid  is  evolved  when  mercuric  urate  is  heated  to  redness  (VVihlor), 
or  when  uric  acid  la  heated  with  pcroxido  of  uiaugauctio  &ud  oil  of  vitriol. 


«9 


methylene:  secondary  NirCLBUS  CNH. 


(Dobcreiner,  GHh.  74,   121.) — 0.  In  the  distillation  of  cyunric  «c»( 
C*N^H'0*,  an  atom  of  that  compound  splitting  up  int^  3  atoms  of  CTUiii 
acid.  (Wohler.) — 10.  In  the  decompositiou  of  urea  by  nitrate  of  silver^ 
(LicWg,  VII.  3G9.) 

Preparaiion*     1.  Cyan  uric  acid,  previoujily  dehjrdratetl,  U  hentod  in 
Email  retort  to  commencing  redness,  and  the  vapour  of  cyanic  acid  con*] 
detised  in  a  receiver  surrounded  with  a  freezing  mixture.  (Wbhier,  Po{j^*\ 
1,*>,  023  i   Lithig  and  Wuhlcr,  Pogg.  20,  383).— 2.  Dry  hydrochloric  acii] 
gas  i«  passed  over  dry  eyanate  of  eilver,  and  the  vapour  of  cyanic   arii 
thcrchy  evolved  is  jjus-Mid   from  the   tuhe  into  n  cooled  receiver.     \i 
much  hydrochloric  acid  gas  ho  passed  through  the  tnbe,  thecranic  aci 
dcconiposod,  yielding  Bol-ammouiac  and  carbonic  acid  gas.  (Wohler,  Pog^\ 
6,  386.) 

Propertia,     Cyanic  acid  prepared  by  (1)  is  a  thin.  Colourless   liquid; 
reddens  litmus  strongly;  has  nn  extromclv  pungent  oduur,  like   that  ofj 
glftCtal  acetic  acid,  and  somewhat   like  that  of  salphuruus   acid.     Thftj 
vapour  excites  a  copious  flow  of  tears,  and  causes  violent  smarting  In  thA 
hands.     A  drop  of  the  liquid  acid  instantly  produces  a  white  bl 
attended   with   cevcre  pain.      (Liebig  and   Wohlor,   Poffff,    15, 
20,  383.) 

Calcnlttlon,  accordlog  to  WUU«r*B  Anil^s  of  Cjsnits  of  Stlrer. 


2C 
N 

H 
SO 


12  «^..  27-91 

14  3256 

1  ..„M......  2-32 

16  S7-21 


CNU.O*. 43 


100-00 


According  to  this  view,  cyanic  acid  is  an  acid  aldide  of  the  naclcAt 
hydrocyanic  acid*  the  radJcal-thcory  regards  it  as  a  ilgdvate  of  Cyani$ 
ncid,  HO,  CyO;  that  is  to  say,  as  a  compound  of  a  hypolhcticaily  auhy*, 
(Irous  cyauio  acid,  Cy  0,  with  1  At.  basic  water. 

J}0CQ'Mpo$itiori$.  1 .  The  acid  in  the  froo  state  change*  tpontatiMMiali 
into  cyamclidu  (insoluble  cyauuric  acid)  a  substance  whioh  is  polyni 
with  it,  the  change  taking  place  the  more  quickly,  and  with  less  rieo 
lenii)«raturc,  in  proportion  as  ilio  substance  is  less  coole<I.  At  0^  thcacid 
thsnges  in  an  hour,  and  without  explosion,  into  dry,  hard,  anow-wfaitc 
C'yamelide;  but.  if  it  be  removed  from  the  frigorific  mixtiirB>  so  that  il 
tiiay  ocMuuic  the  ordinary  temporatore,  it  toon  becomes  torbid  and  milkr, 
l>FginB  tu  boil,  thickens  to  a  pasty  consistence,  and  beoomea  euntiniiall/ 
hottf-r,  till  it  explodes;  the  pasto  is  then  scattered  alxmt,  and  dMOgtil 
Completely  into  cyaroclide.  At  ordinary  temperature*,  tho  eonvorsioB  li 
tomplete  iu  five  minutes ;  it  likewise  takoa  plaoa  u  ^oicklj  nadtf 
increased  external  pressoro  as  under  tho  ordinary  pressure.  Vapo«ir  of 
eyanic  acid  mixed  with  an  ioactive  gas  appears  to  remain  unchanged  for  • 
long  time.  (Liebig  aud  Wbhicr.) — S.  Tho  acid,  mixed  with  water,  aplitf 

ii]K)ntiineously  in  a  short  time,  at  ordinary  tempcraturesi  ioto  t  AUi 
>nio  ftcid  and  1  At.  ammonia,  tho  acid  reactinu  of  the  liquid 
ring  to  Ml  alkalia*  reaction,  and  a  smell  of  ammonia  boliw 
(Wfihler.) 

WIHO»  +  2H0  -  2C0"  +  NIP. 


CYANIO  ACn>. 

Wliilat  one  portion  of  the  03mnio  acid  is  thus  cotirerted  into  bicarbonate  of 
ammonia,  another  portion  takes  up  tho  ammonia^  drivinj^out  tbc  carbonic 
aciil  with  efTervesceucc,  and  fonna  cyanate  of  ammonia,  which,  on  evapo- 
ration, is  converted  into  urea;  and  a  third  part  of  the  acid  is  converted 
into  cyamelide,  and  separates  in  wliite  flakes.  This  decomposition  ia 
likewise  attended  with  evolution  of  heat.  (Liobig  and  Wohler.)  The 
aqneona  acid,  when  prepared  by  bringing  cyanic  acid  vapour  in  contact 
with  ice,  in  a  receiver  surrounded  with  ice.  remains  nearly  unaltered  at 
the  temperature  of  0',  giving  off  but  a  few  bubbles  of  carbunic  acid. 

SLieblg  and  Wohlcr.)  A  considerable  ouantity  of  water  retards  the 
ecomposition  of  the  acid  into  carbonic  acid  and  ammonia;  the  presence 
of  one  of  the  stronger  acids  accelerates  it,  by  virtue  of  the  amnity  of 
that  acid  for  the  ammonia.  (Wiihler.)  —  .3.  Rulphiiretted  hydrogen 
exerta  a  dccompoeing  action  on  the  a<{ueous  ooid.  (Licbig.) 

Vomhinations.  A.  With  Wnlcr. — AqvMUBCi/anicacid.—Cy&nioMd. 
vapour  is  very  rapidly  absorbed  by  water  and  by  ice,  the  latter  melting 
during  the  absorption.  Tho  aouoous  acid  may  therefore  be  ubtaiue4i  by 
paasing  the  vapour  evolved  on  ncating  ryaunric  acid  or  thoroughly  dried 
cyanate  of  silver  (p,  62),  into  a  small  quantity  of  water  or  ice,  con« 
talncd  in  a  vessel  surrounded  with  ice  ;  or,  by  diffusing  cyanato  of  silver 
in  ice-cold  water,  passing  into  the  liquid  a  quantity  of  sulphuretted  hy- 
drogen not  sufficient  to  decompose  the  whole  or  the  oyanate,  the  liquid 
being  stirred  all  the  while,  and  filterinj?  quickly.  (Liebig).  Thisrtqueoue 
ncid  is  transparent  and  oolourlew^,  roildens  litmns,  tastes  sour,  and  exhales 
t  very  pungent  odour  of  cyanic  acid.  It  Boon  ohanges  into  carbonic  acid 
and  ammonia,  tho  change  \>oing,  however,  slower,  ae  the  liquid  ia  colder 
and  more  dilute. 

B.  "With  Ilydroc}dot\c  and,  —  JlydrocKlorate  nf  C^antc  acid* — > 
C»NH0*,HC1,  or  CAdCI,0».  When  dry  hydrochloric  n«id  gas  \b  pa«sed 
through  a  long  tube  containing  well  dried  cyanate  of  potash,  great  heat 
is  produced,  and  a  colourless  liquid  dititils  over.  This  reaction  ia  always 
accompanied  by  the  production  of  cyamelide,  which  remains  behind  on 
dissolving  the  chloride  of  ciilcjum  in  water  ;  and,  if  the  cyanate  of 
potash  be  not  kept  cool,  we  obtain,  instead  of  the  above-mentioned  die* 
filiate,  nothing  bnt  a  mixture  of  cyamelide  and  hydrochloric  arid. 
Cyanate  of  silver  appears  to  be  bettor  adapted  for  the  preparation  than 
tho  potaeh-EaU.  (Wohler).  [But  Uebig  prcparea  ejimtc  itcid  with  hjdi-ochlorie 
iHd  Hnd  cyanate  of  Bilter.  (p.  62.')] 

Transparent  and  ctdourlcss  liquid,  which  fumee  strongly  in  tho  air^ 
and  smells  very  strongly  of  cyanio  and  hydrochiorio  acitl. 

Wiihler. 

RC^HO* 430    ....    54-ie 
H «. 1-0    ....      1-26 


<rNHO»,UCl  ....     79-4     ....  100-00 


L 


VTBhler,  before  Analysing  the  rompound,  freed  It  completely  from  Btlheritig  bydro- 
ekloric  (u-iil  br  iMsmng  bydrorcn  orrr  it;  hence  he  foaiid  i  confttanC  eomposttion. 

The  liquid,  enclosed  in  a  seale<l  glaes  tube,  remains  unaltered  at  O^j 
but,  at  onlinary  temperatures,  solidiBes  in  a  few  days  into  a  cryst&llitie 
nUM^  ooDJiiHtiDg  of  sal-ammoniao  and  cyamelide,  tho  solidification  being 
accompanied  by  the  evolution  of  highly  compreaaed  carbonic  and  hydro- 
chloric acid  gasea.  (Wohler.)     [It  is  ImpOBsiblti  to  represent  this  decomposicioo 


.M  methylene:  secondary  nucleus  C^U.  ^B 

by  Ma  equfttion,  unlets  we  tappose  that  water  takes  part  in  it.]  The  coinpoaDcU 
heated  in  opea  rcsseU,  la  resolved  into  cyamelido^  aud  hytlrochluric  hcm 
gan.  It  dissolved  iuinicdiutcl/  iu  water,  yiuldiug  a  solution  of  eM 
ammoniac,  with  groat  rise  of  temperature  and  violent  evolution  of  caiJ 
bonic  acid  gas :  j 

I  C?NH02,HC1  +  2H0  »  NH*Cl  +  2C0».  I 

Ilcnce  it  immediately  begius  to  effervesce  when  cxpoacd  to  moist  air,  ofl 
when  breathed  upon,  the  decomposition  going  on  till  nothing  remains  hrm 
a  solid  mass  of  sal-ammoniac.  When  mixed  with  alcohol,  it  dccomposal 
immediately,  with  great  evolution  of  heat,  into  hydrochloric  acid  lUifl 
cyanuric  ether.  (Wohlor,  Ann.  Pharm,  45,  357.)  The  term  cyanuric  tther  m 
Implied  by  Wiihler  to  the  copulated  compotind  C*H*O.C*N^HHy»;  lience;  J 

2(C?NH0»,HC1)  +  C^n'O'  «  C*H"0,C^NmHy  -  HCU  1 

C.  With  Salifiable  £asesj  forming  salts  called  Cyanates.    These  aallfi 
are  obtained,  sometimes   by  the  niotltods   indicated  for  the  fonnation  oB 
cyanic  acid,  sometimes  by  bringing  the  aqueous  acid  in  contact  with  tlifl 
base,  sometimes  by  preoipitatiug  an  anncous  Bolution  of  cyanatoof  potash  on 
beryt%  M-ith  a  heavy  metallic  salt.  (Woblcr.)     In  the  last  CA«e,  howeverJ 
according  to  Haidlen  and   Frescoius,   a  carbonate  is  sometimes   throwiU 
down  instead  of  the  cyanate,  r.y.  with  load  and  ziuc  saltfa-. — Many  cyanatcB^' 
•«  those  of  silver  oxide  and  mercnrous  oxide,   when  heated   in    the  dry 
«tate,  give  off  ondecom]>osed  cyanic  acid,  together  with  carbonic  acid  and 
nitrogen  gases;  others,  as  those  of  the  fixed  alkalis,  remain  uudecom- 
posed  even  at  a  red  heat,  excepting  in  presence  of  moisture,  by  which  I 
the  salt  is  decomposed,  at  a  moderate   heat,   into  carbonate  of  ammoaii^ 
carbonate  of  the  tixed  alkali,  and  a  substance  resembling  paracyuaogeoa 
the  same  decomposition  is  produced  even  by  repeated  solution  in  watcv  ' 
and  evaporation :  J 

CNKC  +  3H0  -  KO  +  NHi  +  2C0«,  1 

In  the  current  of  the  voltaic  battery,  aqueous  cyanate  of  baryta  yicKli 
Vothiog  but  oxygen  at  the  positive  polo,  while  ammonia  and  carbonate  oti 
Wyta  appear  at  the  negative  pole.  ( Wohler.)    [Con  carbonic  acid  be  prodactd 
■I  the  nritatirc  pole  >]— Cyanatesdotonato wlicnheatedwith chloruteof  |>otasb« 
(Wohler.)     Oil  of  vitriol,  dilute  hydrochloric  acid,  and  arjuoons  oxalic  j 
acitl  eliminate  from  cyanates  nothing  but  carbonic  acid,  retaining  the 
Ammonia;  crystallized  oxalic  acid  triturated  with  a  cyanate,  or  couocn-< 
[|rat«d  hydrochloric  acid,  oxpeU  the  anhydrous  acid,  which  is   then  cun- 
Terted  into  cyainelidc.     Dilute  sulphuric  acid  eliminates,  together  with  I 
the  carbonic  acid,  a  quantity  of  undeconiposed  cynnie  ncid  vaiK>ur.  which 
may  1)0  recognitcd  by  its  intensely  pungent  odour.     Some  acias,  as  aeetie  i 
acid  fnnd  likewise  mineral   acids,  r.y.,  hydrochloric  acid,  nccordiog  to  I 
Campocll),  if  added  to  the  concentrated  solution  of  the  pota.^bHmJt,   tike*  j 
iriM*  throw  down  crystals  of  acid  c^-anurato  of  potash.    (Wohler.)    The  I 
<Hlour  of  cyanic  acid  is  slowly,  nnd  therefore  mont  perceptibly  evolved,  on  \ 
diuaolving  cyanate  of  potash  in  water  containing  cream  of  tartar.  (Hiine- 
^'1d.  .SV/i«r.  00,  477.) — Those  cyanates  which   are  soluble  in  water  f<>na 
Y^hito   pri'cipitate^  with  nitrate  of  ioa^l   or  silver,  or  with    mercuroof 
^nitrutc,  greenish  brown  with  nitrate  of  copper,  and  brownish  yellow  with 
^hloriileof  gold.  (Wohler.) — They  do  not  form  any  iii'ooipilafe  with  pn»» 
tochlorido  or  birhloride  of  tin,  pr<>t(>ctilori<lo  or  sosipnohlorido  of  inui,  t»f 
rivith  i»rvtu«hJouUti  vf  lucroufv,— ^ummI  nitU  lerivuii  mUu.  with  aJditim  J 
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of  sDl(ihuretted  hyilrogen  or  sulphite  of  ivniuioiiia.  they  do  not  yield  prus- 
nnn  Miio.  (Woliler.) 

Ct/anate  nf  Ammonia  ;  ba»{c.  When  tbe  vapour  of  cyanic  acid, 
evolved  by  beating  cyanuric  acid,  is  passed  into  dry  amiiioniacal  gas,  beat 
i«  evrdved,  aud  a  tliii-k  eloud  nrotfuoed,  wbieli  condenses  into  :i  fine, 
cryatjilline,  woolly,  and  very  bulky  mass,  or  a  «now-wbite  powder.  Part 
of  tbe  salt,  buwever,  fuses  and  is  converted  into  urea,  in  consetjuenre  of 
tbo  beat  produceil  in  it»  formation.  Tlie  salt  di^^olves  readily  in  water; 
Ibe  Bolutiou  gives  off  L-arbouic  und  cyanie  neida  when  trealetl  witb  acidfl, 
»nd  ammonia  wben  treated  witb  putaab;  nitrio  ueid  does  not  preuipitato 
nre^i  from  it.  In  a  vessel  (iHed  with  aninioniacal  gas,  it  undergoes  no 
change  ;  but  under  the  following  circumstances,  it  is  converted  into 
urea,  the  change  being  attended  witli  cvolnti'in  of  ammonia,  a  prrmf  that 
the  salt  is  ba«ic.  I.  In  the  course  of  two  day^,  when  the  salt  covered 
witb  f>a[»er  i^  exposed  to  tbe  air.  2.  Immediately  on  fusion,  3.  Im- 
nie<liately  on  bmling  tbe  a^picous  solution.  4.  Gradually  when  the 
aqueous  solution  is  loft  to  evaporate  spontaneously  in  tbe  air,  or  evapo. 
mto«l  by  heal. — The  atjueous  solution  of  cyanate  of  ammonia  may  also 
be  obtained  by  dcoompOBing  eyanato  of  lead  witb  aqueous  ammonia,  or 
eyanato  of  silver  witb  aqueous  sal-ammoniae  at  ordinary  temperatures. 
The  filtrate  thus  obtained  likewise  leaves  urea  wbeD  evaporated  to  dry* 
ness.     (Liebig  und  Wohler,  Fogg,  20,  3D3.) 

CyaXATE  op  PoTASIf,     C*NK,0\ — For  tbe  ronnation  of  tbij  iwUt,  vid.  Far- 
tioH  iff  Cyanie  acid,     (jt,  61.) 

Preparation.  1.  Cjranidc  of  potassium  prepared  by  fusing  tbe  ferro- 
rynnide  witb  carbouate  of  potash  (VII.  413),  and  containing  ;i  At.  cya- 
nide of  p<^itassium  to  1  At.  cyiinato  of  potash,  is  heated  to  tbe  melting 
point  in  an  earthen  [or  iron]  crucible ;  [somewhat  more  than  3  times  the 
quantity]  of  pulverized  and  gently  ignited  litharge  is  then  introduced  ; 
the  fu«oa  ninss  being  stirrctl  at  the  same  time;  tbe  mixture  heated  till 
the  metallic  lead  ban  collected  at  tbo  bottom  ;  then  poured  out ;  aud  tbo 
»oliditied  saline  mass  pulverizetl  and  boiled  with  alcohol  as  long  ha  the 
resulting  solution  continues  to  yield  cyanate  of  potash  on  cooling.  (Liebig, 
Attn,  rharm.  41.  28f)J  ; 

C=NK  +  2rbO  =  C^NKO=  +  2Pb. 

An  etttUent  m«tUoa  (Gnt.)— ^  According  to  Clemm  {Ann.  P/ia7*in.  GH,  382), 
the  h&st  mode  of  i>rcparing  cyanate  of  potash  is  to  add  15  parts  of 
uiintum,  by  snuill  portious  at  a  time,  to  the  fused  and  somewhat  cooled, 
but  still  duid  masB  of  8  pts.  fcrrocyaDido  of  potos&ium  and  3  pt^.  carbo- 
nate of  potash,  taking  caro  tbiit  the  temperature  does  nut  rise  too  bigli. 
Tbe  crucible  is  then  to  bo  relumed  to  the  fire,  aud  tbe  content'*  stirred, 
poured  out,  and  left  to  cool.  —  IT  2.  A  tincly-pulveriicd  nii.xturo  of  ferrocy- 
anidc  of  |K>tassium  and  pero,xide  of  manganese  is  raiRcd  to  n  very  low  red 
heat  (if  the  beat  be  stronger,  the  cyanic  acid  is  decomposed  by  formation 
of  carbonic  acid  and  protojcide  of  maugaiiese):  (Widder).  Or  an  inti- 
mate mixture  of  1  pt.  crystallized  fcrrocynnido  of  potassium,  and  from 
1^  to  2  pt«.  of  manganese,  is  formed  into  a  cone,  the  point  of  which  is 
»ct  on  (firo  by  a  i*ed-hot  coal,  whereupon  a  slow  combustion  extends 
tbrougbont  the  mass.  (Liobig,  Kfisln.  Ardi.  3S,  108.)  Or  better: 
A  very  finely-pulverized  and  intimate  mixture  of  2  pts.  dehydrated  fer- 
rocvanide  of  potassium  aud  1  pt.  manganese  is  heated  to  low  redness  on 
an  iron  plate,  with  constant  stirring,  tbo  mass  gradually  buruiui>;  wvllv  ^ 
VOL.  Vlli.  If 
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glimmering  light.  The  oxygen  of  the  manganese  is  far  from  ralBoMnt  fati 
the  fornmtiou  of  the  cyanato  of  potash^  bat  the  air  likewise  takes  [iaH(] 
in  the  action  ;  if  more  manganese  be  nae<l,  %  consitlerablc  4uautity  of] 
earbonate  of  |>ota»h  U  produced.  (LiebJg,  Ann,  Phanti.  38,  108.)—^ 
2.  An  intimaiD  mixture  of  3  pis.  dehydrated  ferrocyanido  of  potaestam^l 
I  pt,  dry  carbonate  of  potash,  and  4  pt«.  very  linely-poundod  manganese,  ml 
gently  ignited  in  a  crucible  till  a  sample  dissolved  ia  water  after  coolinAfl 
Du  longer  forms  prus&ian  blue  with  ferric  saltd.  The  maaa,  when  oold,  M 
firii'ly  pounded  and  boiled  with  80  (>cr  cent,  of  alcohol.  (BoJxeliudJ 
Lfhrb.) — A.  A  mixture  of  4  pts.  ferrocyanido  of  potas«ium  and  3  pt*.  nitc«] 
is  thrown  by  small  portions  into  a  r&dhot  crucible.  Strong  detonaiiov] 
then  takes  place,  and  there  remaina  a  block  mixture  of  undecomposedj 
ferrocyanide,  charcoal,  ferric  oxide,  c^trbonato  of  potash,  and  cyanato  ofl 
potaahj  the  quantity  of  the  lattur  amounting  to  1  pt.  (Wuhler.)  —  5.  F«rroJ 
eyanido  of  pota^'iium  pulverized  aud  weli  dried  ia  hcutcd  nearly  to  redooM 
in  a  shallow  irun  vessel,  the  fused  masa  being  constantly  i^tirred;  the  proj 
duct  taken  out  after  a  while  with  an  iron  scoop,  pulverized  after  aolidifiJ 
ctition,  ami  again  fu^od  with  agitation.  (Campbell,  Ann.  Fftarm,  28,  52.u 
In  this  process,  the  oxidation  is  not  produced  directly  by  the  oxygen  qfl 
the  air,  but  by  the  ferric  oxide  formed,  which  gtvea  up  its  oxygen  to  thai 
eyutd*  of  potauimn,  and  again  takes  it  up  from  the  air.  (\V6hIer,  SeM 
wflius  Jahi*fAer,  10,  200.)  A  con»i<lerablc  fpiantity  of  ferrocyaoiilM 
remains  undecoraposed,  even  after  several  houra*  fusJion.  (^i/i.)  — 6.  BH 
deflagrating  a  mixture  of  127  pts.  cyanide  of  mercury  and  20  pie.  nitre,  %] 
mixture  is -produced  containing  a  largo  proportion  of  ovanato  of  potash|l 
and  small  quantities  of  carbonate  of  potash  aud  cyanide  of  potaanum.1 
(Wnhlcr.)  —  7.  A  mixture  of  nitro  and  cxeoas  of  bfoud-charooalr  ignitoM 
by  a  red-hot  coal,  deflagrates  slowly,  and  leaves  a  carbonfleeons  reaidoH 
containing  cyanate  of  potash.  (Wohlor.)  —  8.  When  cyanogen  km  id 
pOAiMsd  over  red-hot  carbonate  of  pota^th,  the  salt  lii|uer)cs,  give«  off  gau 
turns  yellow,  and  is  converted  into  a  mixture  of  cyanate  of  potoiih,  ey»t1 
nido  of  potaKsium,  and  undeconiposeil  carbonate  of  potosli.  The  sanM 
mixture,  contaminated  however  with  a  Bobstonce  reitcmbling  paraeyM 
nogen,  is  obtained  on  fusing  carbonate  of  potash  with  cyanide  of  meroary«i 
(Huhler.")  ^  Doboreiner  {Fogg.  74,  421,)  passes  the  cyanic  acid  vaj»our«J 
which  »ro  abundantly  evolved  on  heating  about  1  At.  uric  acid  (sunpoMjl 
=  90),  or  feproc}*anide  of  potassium,  [?]  with  G  At.  oil  of  vitriol  aud  3  ALl 
tnanganr<*c,  into  alcohol  containing  potni^h,  from  which  carbonate  an4J 
cyanato  of  potanh  crystallize  out;  he  then  heats  the  alcohol  till  the  lattevj 
iflut  dis-snlves,  and  brtu'^i  it  to  the  crvHlnllizing  point  by  cooling. —  9.  Hy-I 
'OMle  of  potash  heated  with  nn  cquival^'nt  mmntity  of  melam  or  wiiM 
aminclin  sumewhat  in  excess,  fuses,  with  violent  evolution  of  amiBOMd 
fcnd  yields  pure  cyanato  of  potash.  (Liebig,  Poffg.  34,  584.)  J 

To  obtain  the  cyanato  of  potash  in  a  purer  state  from  the  reslduet « 
of  the  prnoos«es  1—8,  they  must  be  boiled  with  alcohol  of  the  streng^J 
of  RG  p.  0.  as  long  as  the  resulting  liquid  continaee  to  yield  cyanato  of] 
■Mtaah  on  ruoling.  The  alcoholic  mothor-li(|U)d  serves  to  repeat  thn 
p^ittstion  of  the  residue.  Tbc  crvbtaln  roust  bo  several  limoe  wa«he4'l 
Mn jiWIute  alcubolf  pro6se<l,  rapidly  dried  at  lOO'*,  or  in  vaeuo  oY«r] 
■KWviUiol,  and  prceerved  in  a  well-elnsed  bottle,  because  the  ntlJ 
%  nry  easiJv  resolved  hy  tho  action  of  moisture  into  ammonia  ufl 
bicarbonate  of  potash,  (Berzolius.)  I 

Pr<iperiie$,    Small  eoloarleea  Liminaj  and  needles,  aimllor  to  ihoM  oil 
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■blorate  of  pota«lt.  Fases  at  a  t«tnperatare  much  below  rednoss  to  a 
vuQsparent  and  co1ourlei)S  liquid.    Inodorous;  tiiste«  like  nitre.  (Wobler.) 

I  CryMtnliizcfi.  Or :  WoUer. 

t      C-Ti  2fi-0  ....  32-02  KO 4r'2     ...     58'-*3     58*29 

f      K» 39*2  ....  48-27  C^O....  34*0     ....     41'57     4171 

W^O  16'0  ....  19-71 

I  C»NK,0«....     Sl-a    ....  lOOOO  81-2     ....  WOO     .......  lOO'OQ 

f  The  dry  salt  is  not  decomposed  by  ignition;  but  If  wnter  be  dropped 
p|>on  it,  nt  that  tomperatnre,  it  is  rapidly  resolved  iutu  curbnnate  of 
potaah  aud  [carbonate  of]  amnionia.  The  eamo  change  takes  plaeo 
when  an  aqneoa^  eolation  of  the  salt  id  evaporated  in  the  air,  either  at 
|c  ordinary  or  at  a  bigbor  temperature  (Wobler): 

CNKO*  +  3U0  =  KO  +  NiP  +  2C0'\ 

Hyilrogen  gas  passed  over  the  red-hot  salt,  abstracts  all  the  oxygen  and 
reduces  it  to  cyanide  of  potasduni;  but  the  water  thereby  produced 
ileconipoFee  amttlicr  portion  of  the  cyanate  of  potash  into  carbonate  of 
notoiih  and  [carbonate  of]  ammonia.  (VVohler.)  Charcoal  at  a  red  heat 
likewi^  convorLi  cyanate  of  jiutoah  into  cyanide  of  potassium.  (Gm.) 
Putaasiuui  dissolvea  quite  quietly  in  melting  cyanate  of  potash;  forming 

Kmixtnro  of  potash  and  cyani*!e  of  potassium: 
C*NKO^  +  2K  =  C^NK  +  2Kn. 
^-hot  iron-filings  form,  with  the  salt,  a  iiiixiuro  of  cyanide  of  poios- 
im,  ferroryanide  of  [totai^sinm,  anrl  protoxide  of  iron.  (Wohler).  Sul- 
phur fuses  with  the  s:iU,  forming  a  mixture  of  aulphocyanide  of  potassiam, 
pulphidc  of  potasjjium,  ami  eulphatc  of  potiish.  (VVohler.)  lu  this  case, 
other  decompo.sition-producls  are  probably  formed  at  the  same  time. — 
Snlpburetted  hydrojsou  converts  the  melted  salt  iuto  a  yellow  mixture  of 
enlpbido  and  eulpbocvanide  of  potassium,  a  small  quantity  of  hydro- 
wulphato  of  ammonia  being  sublimed  at  the  same  time.  (Wohler.)  Dry 
hyarocbloric  aeid  £^as,  passed  over  the  heated  salt,  produces  snl-ammoniac 
and  chloride  of  potassium.  (Wiihler.)  Probably  also  phosgene  is  formed 
at  the  samo  time: 

<?NK02  +  4HC»  =  KCl  +  NH^Cl  +  2CC!0. 

For  tlic  other  (lccomfio»ition»  which  rl-uIs  prodnc«  with  cyanate  of  potssh,  we  the 
befanciour  of  cyan&tes  with  acidsi  (p.  G4). 

Cyanate  of  potash  dissoli-os  readily  in  water,  sparingly  in  cold 
bydrated  alcohol,  more  easily  in  boiling  hydratod  alcohol;  in  absoluto 
ftloobol  it  in  insoluble.  (Wohler.) 

Cyanate  of  Soda — Crystallizablo.  (Wohler.) 

Vyanate  of  Banjia. — 1.  Cyanogen  gas,  or  the  vapour  produced  by 
beating  nrate  of  mcrruric  oxide  (p.  fll,  8),  is  passed  into  baryta-water 
(in  tbo  latter  case  carbonate  of  baryta  is  precipitated);  the  resulting 
hydrot^yanato  of  baryta  decomposed  by  passing  carbonio  acid  gas  through 
it;  the  liquid,  which  has  become  brown  from  the  presence  of  para- 
cyanogen,  filtered,  and  the  cyanate  of  baryta  prccipitatcil  by  alcohol 
(evaporation  would  givo  rise  to  the  formation  of  carbonate  of  baryta). 
(Wohler).  [Wiiblcr  having  more  recently  diiicoTerrd  thnt  cyanuric  acid  is  converted 
^heat  iuto  vapour  of  cyanic  acid,  he  may  now  perbRp*  think  it  hotter  to  pafi<i  this 
^^our  into  the  baryta-wntcr.]  —  2.  Cyanurato  of  baryta  heated  to  fm-ion  in 

F   2 


«8  METHYLENE;  SECONDARY  NUCLEUS  C-NH.  ^^M 

a  retort  js  converted  into  cyanato.  (Berzelius.)  —  3.  Alcohol  added  ta  ad 
ooDOontrated  aqoeoitB  mixture  of  cyanatA  of  potash  and  acetat«  of  llary1J^ 
tlirowM  down  cyanatcof  baryti.  (BerzoliuB,  Lthrb.) 

Colourless  silky  ueedles, — The  salt  ignited  with  sulphur  yields  hydro*] 
aulpltato  of  nnimouiu,  sulphide  of  harlum,  Butphocyanido  of  barium,  and^ 
[  enlphtttO  of  haryta.  (Wblder).  [la  the  hjrdrorrn  in  the  hydronulphate  of  ftin»j 
mon'm  deri»ed  from  the  water  of  cryntalluation?] — The  aqueouH  solution  of  th^j 
salt  is  partially  resolved  l>y  evaporation  into  carbonate  of  baryta  ao^n 
[carbonate  of  J  amnionin.  (Wohlor.)  1 

Ct/ftnate  of  Zr«t<r.— Formed  by  heating  urate  ttf  mercuric  oxide,  anjj 
paasing  the  resulting  vapours  into  milk  of  linio.  The  salt  ia  not  crystaM 
lizable.  (W'uhler.)  ] 

Cifanaie  of  YUna, — A  mixture  of  the  alcoholic  solutions  of  cyanata 

of  potash  and  a  ealt  of  yttria,  di-posita  cynnatc  of  yttria  after  a  while  iiiij 

the  anhydrous  F.tato,   and   insoluble  in  water  and  aIc<jhol.     If  aqneonM 

,  solutions  be  used,  the  precipitate  is  formed  iumiediatcly,  but  it  i«  thewl 

contaminated  with  carbonate  of  yttria.  (Berlin).  1 

CtfanaU  of  Lead. — Acetate  of  lead  forms^  with  c3ranate  of  potadi,  u 

dcnec  white  precipilato,  which  quickly  settles  down,  and  takes  the  fornil 

of  iilonder  needle.^,  like  chloride  of  leail.     When  heated  out  of  contact  \3t\ 

I  air,  the  precipitate  fuses,  assumes  a  redili^li  hue,  and  then  yiehis  a  lightj 

green    powder,   which   appears  to   be   a   mixture   of  metallic   lead  and] 

.  cyanide  of  lead.     Heated  in  contact  with  the  air,  it  tako8  6rc,  and  tiJ 

readily   reduccil,   with   emission  of  sparke*.    to   metallic    le^id.      Potuli  I 

extracts  cyanic  acid,  and  separates  a  reddish  yellow  crystalline  |>owder.  J 

I  Sulphuretted   liydri>gen    produces   sulphide  of   lead,   with  separation   <i(] 

I  cyanic  acid,  which,  by  the  action  of  the  water  simultaneously  formeil^  iaJ 

I <|nickly  resolved  into  carbonic  acid  auj  ammonia.     Other  acids  act   na  j 

I  cyanato  of  lead  in  the  same  manner  a^  on  cyanato  of  silver.     Boiling i 

vater  dissolves  a  small  quantity.   (Wohler,  Gilb.  73,  16G.)  1 

Crystaltisfd.  Or;  UOhWr.J 

<?N „„.,      26  ....  17*81            PbO 112    ....     7671     77     I 

Pb   „....     104  ....  7l-2;$             0SO 31     ....     23-29     tS     I 

2  0.- 16  ....  10-%  1 

C?NPb,0«  ....     146     ....  lOOOO  PhO.tyO  .     146     ....  lOOOO     100    J 

F^rroui  Cyanat€. — This  very  nnslable  salt  Js  obtained  by  irftttiagfl 
I  cyanato  of  silver  with  iron  and  water.  (Wiihler.)  1 

Cupric  Cyanate. — Cyanatc  of  baryta  yields  a  greeuiah  brown  prMt«| 
pitate  with  uitmtc  of  copi>cr.  (NVoliIor.)  | 

MrreM'ou*  Cyanate.—  Cy:\na.tc  of  baryta  forms,  with  mcrcurous  nitrate*,  j 
hft  white  prccipituto  whirli,  when  heated  after  washing  and  drvin^.  givei  I 
[•ff  jiartly  uodecomposcd  cyuuio  acid,  2)artly  carbonic  ucid  and  nitrogen^  I 
[ftod  loftve«  a  tumenvd  carbonaceous  ma«s;  the  precipitate  also  give*  np*l 
its  acid  to  pota«h.  (Wuhlcr.)  I 

CyauftU  of  ,S'i7nrt-.- -Formed  by  prccipitatinir  neulrftl  nitrate  of  »ilret  j 
with  cyanato  of  pota«h  or  l>aryta.  Aftor  watching  and  ilryini*,  it  fonns  I 
a  white  anhydrous  powder.  (Wohler,  GUf>.  73,  Ififi;  Po*j^r  1,  120;  5,  3H5j  j 
Attn.  Phann*  4o,  039.) — Urea  evaporated  at  a  gentle  heat  with  Ai^acoua  J 
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nitralo  of  silver,  is  licrninposc^d^  yielding  nitmtc  of  ammonia  and  oynnato 
of  yilver,  wliich  crvstallizcd  in  prisms.  (Liebi^  <fc  Wohler,  Ann.  jfAaiiJi. 
20,301;  Wertljcr,  VII,  309). 

Or: 

\\C,    ....    77-35    . 

34     ....     22-65    . 
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The  dry  salt,  when  skrongly  heated,  turns  black,  fuscsj  takes  fire  with 
a  noise,  even  if  not  in  contact  with  the  air,  and  leaves  a  brownish  masBj 
which,  when  more  etroD^ly  i^'nitod,  gives  off  a  large  quantity  of  cyanogen 
and  leaves  metallic  silver.  (Wohler.) — The  thoroughly  dried  salt,  when 
very  gently  heateil  in  a  glaisa  tubcj  girea  off  vapour  of  cyanic  aeid. 
(Liebig,  Kuthi,  Arch.  6,  149.)  [As  no  water  ia  preaeut,  the  vapour  thus 
erolved  cannot  be  cyanic  acid,  (>  NH,0*;  can  there  bo  hucIi  ii  rompound 
aa  CNOtl— If  a  trace  of  moisture  be  present,  the  cyanale  of  bilver  gives 
off  a  small  (quantity  of  carbonate  of  ammonia,  gllvcr  being  reduced  at 
the  aanio  time.  When  quickly  and  strongly  Ideated  in  the  perfectly  dry 
state,  it  lakes  6re,  and  gives  off  a  large  quantity  of  gas,  ront.iining  17 
vol.  carbonic  acid  to  8  vol.  uitrogen.  There  reuiains  a  tnuiolied  grey 
ma«(j  which  does  not  give  np  a  trace  of  mlver  to  dilute  tiitric  :icid,  cx'olvea 
cynnngon  gas  when  ignitcfl  in  tfie  air^  but  is  not  wholly  oonvertod  into 
pure  eilver,  even  by  four  hours'  ignition,  inasmuch  as  a  portiuii  witlii*tands 
the  solvent  action  of  the  nitric  acid.  (Liebig,  Kastn.  Arch,  6,  149.) — The 
perfectly  dry  salt,  when  strongly  heated,  exhibits  incandcHccnee,  and 
gives  off  with  violence  .a  very  large  quantity  of  gas,  the  laat  portions  of 
which  contain  10  vol.  nitrogen  gas  to  22  vul.  carbonic  acid.  The  pro- 
portion of  nitrogen  in  the  residue  is,  therefore,  somewhat  grciiler  tban  in 
cyanogen  J  and  in  fact  tins  residue,  when  burnt  wtlh  oxide  nf  copper, 
3rieldfi  to  100  vol.  nitrogen  only  137  vol.  carbonic  acid  (instead  of  200); 
it  may  therefore  contain  mcllonidc  of  silver,  since  mcllon,  ON\  would 
yield  l.oO  vol.  carbonic  acid  gas  to  100  vol.  nitrogen.  (Liobig,  Ann. 
Phartn,  60,  358.) — Wiien  dry  chlorine  gas  is  pa.ssed  over  the  dry  salt 
contained  in  a  tube,  it  is  completely  decomposed,  if  sufficiently  heated; 
and  there  passes  into  the  receiver  a  transparent  .ind  colourlcsd  litiuid, 
which  fumes  in  the  air,  and  then  becomes  while  and  solid,  after  which 
water  dieaolvea  but  a  part  of  it  with  effervescence.  No  cyanic  acid  or 
ammonia  is  obtained  m  this  reaction.  (Liebig.)  Dut  if  moist  chlorine 
gaj3  and  moist  cyonate  of  silver  l>e  used,  a  different  reaction  takes  plac<*, 
attended  with  great  and  sudden  evolution  of  licat,  and  copious  white 
fumes  arc  pro^lucoil  which  condense  in  tlio  receiver  to  a  white  Qocculent 
jKiwder,  or  a  crust  of  cyauuric  acid.  In  (uie  of  these  experiments,  there 
was  prwluced,  instead  of  cyauuric  :icid,  a  white  flocculent  substance, 
which  had  an  astringent  and  somewhat  acid  ta.ste,  did  not  eflervesce  with 
acids,  dissolved  in  water  much  more  roa<lily  thau  cyauuric  acid,  and  was 
precipitated  therefrom  in  white  flakes  by  ammonia.  Similar  pro<lucts 
•re  obtained  in  the  dLM:ompo«ition  of  cyauate  of  jKjtasli  by  chlnrlne,  but 
they  are  always  accompanied  by  some  of  the  last  named  docculeut, 
soluble  substance.  (Liebig,  Po^t/.  15,  5f»l .) — When  chlorine  gan  is  paeaed 
through  water  in  which  cyanate  of  silver  is  suspended,  bubbles  of  car- 
bonic acid  arc  evolved,  and  sal-ammouiuo  aud  chloride  of  silver  formed. 
(Liebig,  Po^<7.  1.^,661.) — [Thrw  interealuig.  but  not  yH  perfectly  intelligible 
expcrioKnts  of  Uebig'e  dcserre  to  be  more  fully  C3irric<l  ont.]  — Hy<lrochloric  of 
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hyflrosiilpbnrie  ac'ui  gM  is  absorbed,  with  riso  of  iompomturet  by  oyanat 
of  silver,  clilorMo  or  siilphMe  of  eilvor  being  formed,  ami  cyuiiic  acid 
free;  tbo  latter,  however,  unless  the  beat  bo  kent  dowu,  is  ininiedi»U'l^_ 
converted  into  cynmolido.  (Wohlcr.)  Dilate  nitric  acid  dissolves  tbo 
salt  immediately,  and  decomposes  it.  Any  cyanide  of  silver  that  maj, 
be  mixed  with  it  remains  aualtored.  (Wvbler.)  Iron  reduces  the  BitvcffJ 
from  tbo  bait  ftnspendcd  in  water.  Aqueous  potash  abstracts  the  aci4'' 
from  the  salt.  (Wohler.) — Aqueous  cyanide  of  potassium  decomposes  it 
yieldinj,'  argontocyanido  of  potassium  and  oyauato  of  potAsb.  (Glattforvj 
&  Napier): 

C*NAg05  +  2KCr  =  CVK03  +  KCy.AgCy. 

Cyanate  of  silver  is  insoluble  in  cold  water,  but  dissolves  hligbtly  ii 
boiling  wat«r,  and  is  precipitated  therefrom  as  a  powder  on  cooling, 
ditflolrea  readily  in  aqueous  ammonia.  (Wublvr.) 

Ammonio-ci/anati!  of  SUva: — Tbo  solution    of  cvanatG   of  silver  ti 
ammonia  yielda,  on  evaporation,   largo  trnnslucont  laminfiD,   which  givi 
off  tbeir  animonin,  and  become  opaque,  both  in  a!r  and  iu  water.  (Woblori 
Gilb.  73,  166;  Po</r;.  l,  120.) 

Cyanatc  of  baryta  formd  a  brownish  yoUow  precipitate  with  chloridf 
of  gold.  (WOhlcr.) 


Hydrosulphocyaiiic  Acid.    ONHSP. 
LiUrature  for  Mt^rotidphocyank  acid  and  the  Sulpkocyanid44, 

PoRRETT.     PhU.  Tmn$.  1814,  5S7;  also  Schw.  17,  258;  also  Oiib,S$,] 

184.     Ann,  Phil.  13,  356. 
Obottiidss.     Schw.  20,  225;  32,  272. 
A.  VooEL.    Hchw.  23,  15. 
WoiiLRR.     Oiib.  CO,  271. 
Behjeelius.     Schw,  31,  42. 
LiBBio.  Pof/ff,  15,  548.     Ami.  Phoftn.  10,  9;  aifto  Po^*;.  34,  676.    Ann. 

Pharm.  26,  174;  30,  190;  50.  337;  53.  330. 
pARintLL.     Phil.  Maff,  J.  17,  249;  also  Ann.  Pharm.  3I».  198. 
VoLCKRL.     Ann.  Pharm.  43,  80.     Pof^.  58,  135;  01,  363;  02,  106  an^ 

607;  ff3,  10*1;  e5,  312. 
CtArs.     Sulpbocvuuidee.     J.  pr.  Chftn,  16,  401. 
MmzEivDORPr.     Sulphocyanides.     Poff^.  50,  69. 

tSchftff/flbian$aurt,  BluUaure^  A  ndr<isothion*Hure  (GrottIi(u)«  Ai^  1 
phureiUd  Chifrttic  acnl  (Porrett),  Hkndantoa^tertk^urt  ifimMm)^ 
Schttjff'Heynnwa9t«r9(cf$(iurtf  Acul^  ttd/ocyankydrifm, 

Hydro5nlphocrati!e  a<rid  WM  first  observed  by  DaeboU  (Seiir,  imr 
Erwitenmy  u.   hrrichtitping  d^-  Chfrnie^   1709,    1,  H8),  and    by  Rkk 

ilW)4).  (.4.  Ofhl,  2,    400).  afterwards  more   distinctly  rvoogniMd  fcy 
'orrett  (1808),  di'trrminp*!  .•«  toiU  qriftntitallvo  eonfftitulion  by  Betsalia% 
»nd  furiber  i*xiiminrd  by  Liebi^,  ViUckel.  and  others. 

Id  aocordaneo  with   the  ndical-tb'  IromilpbooyRBie  aeM  ii 

genenUly  eipmavd    by  tbo    formnia  .  antt  rtgmrdwi  m 
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hydro^n-»cid  of  a  bypoLhetical  onJled  Snipkocyanoffcn  or  Jihodanogen 
=C*NS^  In  like  manner,  the  compounds  in  which  1  At.  hydrogen  is 
replaced  by  1  At.  of  a  metal,  c.y.,  CNK^S^,  are  regarded  a«  coui|iouud8 
of  the  metalfl  with  Biilphocyanogen,  f,g.,  K,C*NS"'',  and  callcil  Sidpho- 
cyanides  or  RhodaniiUs.  As  these  terms  have  boon  actually  introduced 
aud  gaiaed  accontance,  thoy  will  be  used  in  the  present  work,  although 
the  theory  on  which  they  arc  boijed  is  ditl'crcnt  from  that  to  which  tho 
preference  \»  here  ^vcn.  According  to  tho  latter  theory,  hydiosulpho- 
cyaoic  acid  and  sulphyoyanide  of  potaeaium  are  respectively  C^NH,S' 
and  CNK,S',  that  is  to  eay,  compounda  of  tho  nucleus  C*NH  (hydrocyanio 
acid),  and  CNK  (cyanide  of  potassium),  with  2  At.  sulphur,  precisely 
analogous  to  cyanic  acid  C'NH,0',  and  cyanate  of  potash  C'NK.O*, 
excepting  that,  in  this  case,  2  At.  oxygen  are  placed  outaido  the  nucleus, 
instead  of  2  At.  sulphur.  If,  in  accordance  with  tho  radical-theory,  wo 
writ«  cyanic  acid:  CN0,HO,  we  may  then  express  hydrosulphocyanic 
acid  and  eulphocvauide  of  |K»tassium  by  tho  formula'  C'NS,HS  and 
C*NS,KS,  adopted  by  Volckcl,  who  likcwido  regards  hydroeulphocyanic 
acid  as  cyanic  acid,  in  which  the  oxygen  is  replaced  by  aulpliiir. 

H.  Davy  (Gith.  54,  38'!)  observes,  indeed,  that  sulphoeyanogen  is 
fonned  when  cyanide  of  mercury  is  heated  with  sulphur;  and  Kemp 
remarks  tliat  liquiil  cyanogen  under  strong  pressure  is  converted  by 
salphur  into  a  dark  grey  subataiicc,  which,  after  tho  excess  of  cyanogen 
has  been  sufiered  to  C8ca}>e  by  opening  tho  tube,  is  found  to  be  a  com- 
pound of  salphur  and  cyanogen;  but  neither  of  these  chemists  has  further 
examined  whether  aulphocyanogen  (CJCS^)  is  actually  fonned  in  this 
caee.  That  tho  yellow  powder  8eparate<l  fromsulphocyanido  of  potassium 
by  the  action  of  chlorine  or  nitric  acid  is  not  roally  eulphocyanogcn,  as  it 
was  first  supposed  to  be,  is  now  universally  admitted;  benco  wo  must 
conclude  that  eulphocyanogeu  lu  tho  frco  state  bas  not  yet  been  ob- 

ed. 
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Sovrca,  Snlphocyauidu  of  pota^iuni  or  sodium  occurs  in  the  saliva 
of  man  and  of  tho  sheep.  (Gni.)  Gtibel  found  it  in  a  human  salivary 
calculus.  The  reddening  of  ferric  salts  by  hiimau  saliva  waa  first  ub- 
0ervcd  by  Previrauus,  and  Qniclin  merely  found  in  addition  that  the 
effect  was  due  to  hydrosnlphocyanic  acid.  Every  specimen  of  human 
ittliva  which  the  author  examined,  produced  this  reddening  of  a  solution 
of  EeBtiuichlorido  of  iron;  and  if  other  chemists  have  failed  to  obtain  it, 
the  failnre  probably  arises  from  a  too  pparing  nso  of  the  iron-palt,  the 
ferric  oxide  being  m  consequence  completely  precipitatetl  by  tho  alkali 
of  the  saliva.  Uro  (N.  Quart.  J.  ofSc.  7,  60;  also  >.  £r.  Arch,  37, 101) 
likewise  demonstrated,  in  the  most  distinct  manner,  tho  presence  of  hydro- 
sulphocyanic acid  in  human  saliva. 

Fortnalion  of  Hydrosulphocyanic  acid  and  the  SHlphoci/anide$, — 
1.  Bulphocyanide  of  potassium  is  formed  when  cyanide  or  forrocyanido  of 
potassium  is  gently  ignite*!  with  snlphur,  or  when  nqueous  cyanide  of 
potafisium  is  boiled  with  sulphur,  or  when  nitrogeuons  charcoal  is  ignited 
with  carbonate  of  potash  and  gutpbur,  or  with  sulphate  of  potash.  (Por- 
rett).  —  2.  Cyanogen  gas  is  absorbed  by  hcatod  bisulphide  of  potaMium, 
converting  it  into  sulphocyauide.  Fenta^ulphide  of  potassium  forms  the 
came  comjwund,  with  evolution  of  3  At.  sulphur.  So  likewise  in  the 
way,  3  At  sulphur  being  precipitated: 
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bnt  if  protoatilphido  of  potossinm  he  ubcJ.  no  Bulpbnr  ia  provipilatvd,  autt , 
cjauide  of  potac<iiiam  ia  fonncd  as  well  as  8ulplit>cyanide: 

2C'N  +  2KS  -  C=NK  ^  C^NKfe=; 

if  8ulphi*lc  of  byJrog^n  nnJ  potASitium  b6  need,  bi-liyilrosiilpliatc  of  cya- 
nogen is  likewise  forniod.  (SVbhler,  Poffff.  3,  18J.) — It  had  been  prc- 
I  vioualy  observed  by  Gay-Lnssac,  tbat  cynno'^n  givs  is  abeorbeil  by  hcntcd 
I  sulphide  of  barium  without  separation  of  sulphur,  nnd  a  brown  nma 
I  forme*?,  the  coloarlc*'*<  aqueous  solution  of  wbicb  impart**  a  brown  colottf 
}  tfi  ferric  salts.  —  3.  Tlic  afjueons  solution  of  cyanide  of  mercury  is  docom- 
I  posed  by  tersulpbidc  of  potaFr^iinn,  yielding  Eulphocyanide  of  potaesium, 
[  and  sulphide  of  mercury  (Porrett): 

L  IlgCy  -I-  KS'  »  KCyS^  +  HgS.  \ 

A  similar  reaction  is  produced  when  prusaiau  blue  Is  boiled,  for  a  long 
time,  with  the  aqueous  solution  of  potanh  liver  of  pulphur.  (Porrett.) — 
I  4,  Hydrosiiljiliocyanic  acid  is  evolved  wlion  sulphur  is  bentetl  with  prus- 
lldan  blue.  (A.  Vo^eK)  —  5.  Tlydrocyanic  acid,  with  sulphur  and  aqueous 
lanimonin,  to  which  a  ocrtaiii  4uuntity  of  liydrosulphato  of  amuionia  hu 
rfcccn  added,  forms  hydrosulpbucyanate  of  ammonia.  (Liobig,  Ann.  Phann, 
61,  12G): 

C^NH  +  NU^  +  2S  -  NH>,(?NHS«. 

I  In  this  reaction,  the  tiulpbidc  of  ammoniiim  acU  merely  as  a  carrier  of  tlio 
L  sntphur,  dissolving  it  and  forinin;;  a  poly^ulphide  of  ammonium,  and  tlipa 
I  giving  it  up  agrtin  to  the  hydrocyanate  of  auimonin,  whereby  tbu  latter  14' 
loonvortctl  into  hydrosulpbocynnate.      Sulphocyanide  of  potassium   is  like*' 
I  wise  formed  on   niiiinjc:  the  aqueous   solution  of  pentuaulphido  uf  |K>tA«- 
f  aium  with  hvdroeyauic  acid,  hydrosulpburic  acid  being  at  the  same  tiiuai 
evolved,  and  sulphur  precipitated  (Gm.):  '] 

C=Nll  +  KS-  =  C=NKS-  +  HS  +  8*.  ' 

6.  Aoneous  Iiydrocyauic  acid,  saturated  with  hydrosulpburic  acid,  If  eon*i 
[  verted,  on  exposure  to  the  air,  into  bydrosulphocyuuic  aicid,  iu  proportion 
I  set  the  hydrogen  of  the  hydrot-iilpburic  acid  is  tukcu  up  by  the  oxygen  of' 
I  the  air.     Hence  the  contamination  of  Vauquolin*s  prussic  acid  (V'fl,  3!K)),  1 
Enriih  hydroRulphoryanic  acid.     According  to  Pelonze  (^nn.  C^iim,  Phyt^ 
M4,  218),  an  aqueous  mixture  of  bydrocvauic  acid,  sulphuretted  hydrogen. 
land  Bcaquichloridc  of    iron   violds   faydrosulphato   of  ferrous   oxide   ua 
IvxpOMiTO  to  the  air. — 7.  Hytfrosulphocyanato  of  ammouiais  fonnod  iu  the 
ldocom{>ositiou  of  sulpliidc  of  carbon  by  atjueous  or  alcoholic  aiumooji.  1 
[(Zeisp,  II.  205.) — 8.   When  animal   substances  aro  charred   by  lioaling  I 
I  with  oil  of  vitriol,  tbo   residue,  on  being   Hiibjeclcd   to  a  stronger   boat, 
lyiflds,  amoni:  other  prfMlnct^,  hydrosulidiocyanuto  of  ammonia.  (O.  iicnrv. , 
hj.  Vhivi.  mM.  21,  301.) — !'.  Hydrosulphocyauic  acid  ia  formed  iu  oortam  I 
f  dccompofiitions  of  volatile  oil  of  mustard. 

Pi'^pattition  and  Prof>ertiei. — When  dry  dieutphocyaside  of  mereitryi 
|"1b  derompiMned  by  pa«^ing  hydrnKulpliuric  or  hydruchluric  acid  ga:^  ovrr 
iH.  Iiydrosulphocyanic  acid  eolleotii  in  the  tube  as  a  colourless,  oily  liquidi , 
Iwhich,  iu  ibo  c<>ld,  appears  to  crydtalliie  iu  a  nidiate^l  muM,  but  ii ' 
'  c|uickly  resolved  into  hydrocyanic  neid  vnjK>ur  and  liydro-|»en]ulpboeyamA.^ 
acid.  (Wohlor.)  j 
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According  to  Porrett,  it  is  composed  of  34'8  p.c.  (1  At.),  Iiydrocyanic 
acid,  with  ii'r2  p.  c.  (4  At.)  sulplnir. 

CofHpoimds, — A.  With  water.     AqMo\i$  IJydroiuijthocyanic  Mxd, 

«Prepara4i4>n^l ,  By  distilling sulphocyanidc  of  potassium  with  dilute 
phuric,  pho8pliorii%  oxalic,  or  tartaric  acid,  not  in  oxcesi^. — Calculation 
gives,  for  07*2  pta.  (I  At.)  sulphocyanidc  of  pfttnsi^iniii,  40  jit.«.  (1  At.)  of 
oil  of  vitriol,  C3  pta.  (}  At.)  cry-staHiKod  oxiilir,  acid,  or  75  pts.  (^  At.) 
cryHtallixed  tartaric  acid. — A.  Vo^'cl  recuiiiiiioiid«  for  100  pts.  uulidio- 
cyanide  of  potassium  dissolved  in  100  pts.  of  water,  7.5  pts.  of  oil  of 
▼itriul,  or,  better,  of  phosplioric  acid,  diluted  with  75  pUs.  water.  Accord- 
ing to  this  chcmi.st,  when  .«u!phuric  acid  is  used,  sulphur  (hydroj>craulpho- 
cyanic  acid)  and  pontaHulpliido  of  iinuiionium  pass  over  towards  the  end  of 
Iho  diatillntion,  and  the  rc.'^idue  oontainH  sulphur  (liydropcrHulphocyanic 
acid),  together  with  sulphate  of  pfitash,  the  tjuantity  of  sulphur  being 
Kreater,  as  the  sulphuric  acid  is  more  concentrated  and  used  in  greater 
excess.  Whether  iho  aeitl  uecd  bo  sulphuric,  phosphoric,  hydrochloric, 
or  oxalic,  partial  decomposition  aUvayH  takes  place,  and  the  hydroaulpho- 
eyanic  aeid  becomes  consequently  contaminated  with  hydrocyanic  acid, 
sulphuretted  hydrogen,  and  auiuionia.  (Liebig,  Po^^.  34,  175). — If  the 
li<|uid  be  fiutficiently  diluted,  and  the  sulphuric  acid  be  not  used  in  excess, 
the  product  which  it  yiebU  is  as  pure  as  that  obtained  with  phosphoric 
acid.  (Volckel.) — The  amount  of  product  ia  the  tauio  whether  the  sul- 
ph(>cyanido  of  potas.sium  be  diftillcd  with  sulphuric,  phosphoric,  or 
tartaric  acid;  but  in  consequence  of  partial  decompo-sition,  the  qmintity 
of  bydrosulphocyanic  acid  ohlaincd  i«  never  more  than  h:ilf  that  which 
night  be  expected  from  tiio  nuantity  of  sulphocynuido  used.  TliP  decom- 
position-products arc  likcwi.Hc  the  rifime,  viz.,  in  tho  residue  an  aiiinuinia- 
cal  salt  and  hydropersulphocyanic  acid,  and  in  (lie  distillate,  bydtucyanic 
acid,  sulphuretted  hydrogen  (even  «heu  tho  uuljjhucyauido  of  iiuUwsiuui 
is  free  from  sulphide),  .ind  sulphide  of  carbon.  Tho  excess  of  Bulphnrot- 
te*\  bydrogcn  proventd  the  appearance  of  sulphurous  acid  iu  the  distillate, 
bnt  tho  lii^uid  is  often  clouded  by  precipitated  sulphur.  These  decom- 
position-products form  in  greater  abundance,  as  the  acid  16  more  conccn- 
ti»ted  and  in  larger  excess,  and  tm  the  lieat  applie<l  to  diutil  the  licjuid  is 
greater;  in  the  contrary  case,  the  formation  of  bbulphido  of  carbon  does 
not  take  place.  To  avoid,  however,  too  great  dilution  of  the  product, 
97  i»arta  of  sulphocyanido  of  potiwsium  may  bo  dit^tillcd  wiifi  4!*  pts.  of 
oil  of  vitriol,  diluted  with  IDG  )>t3.  of  water.  If  the  distillate,  which  h:ts 
a  density  of  1*0082,  bo  exposed  to  the  air  for  a  few  dayu,  in  a  vessel 
covered  with  paper,  it  will  give  oO'  the  hydrocyanic  and  hydros ulph uric 
acids. 

2.  Sulphocyanido  of  Hilvcr  or  disulphocyanide  of  mercury,  obtained 
by  precipitating  nitrate  of  silver  or  mercurous  nitrate  with  ^ulphocyanide 
of  pola^ium,  is  washed,  suspende<l  in  water,  and  decompoaed  by  a  stream 
of  »iulpburetted  hydrogen  gas;  the  li(|uid  is  then  Hlteroil,and  the  admixed 
sulphuretted  hydrogen  removed  by  careful  evaporation,  or  by  carefully 
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addiDga  portion  of  the  reservcU  prccipiiato.  (Borselius.)  —  It  Is  in  tiu«_ 
Vfiiy  only,  am!  not  by  (1),  that  tho  acid  can  bo   obtaiiicil  in  a  state     " 
pnrity;  the  eulphocyanicte  of  silver  iiiay  also   bo  decomposed   by  diluj 
hydrochloric  acid  instead  of  sulphuretted  iiydrogon.  (Liobig.) — E.  Boc 
iiiaaD   (Ann,  Pharin.  21,   155),   doconiposea  eulphocyanidc  of   lead 
sulphuretted  hydrogen  in  a  similar  manner;  but,  according  to  Vole 
and  Mcitzeudorff,  this  decoinpositiou  \i  slow  and  incomplete. 

3.  Sulphocyanide  of  barium  ia  decomposed  by  an  exactly  cqtii 
quantity  of  dilute  sulphuric  acid.  (Bcrrxdius,  Lthrh.) 

Colourlesa  liquid,  whose  greatest  density  is  r022.  (Porrett.)    F 
at  12-5*  in  8ix-«ided  prisms^  boils  at  102  5".   (A.   Vogcl.)     Boila  at 
(Artus,  J,  pr.  Cheni,  8,  253.)     Has  n  pungent  odour  like  that  of  stroi 
acetic  acid,  reddens  litmus  strongly;  tastes  very  sour;  exerts  a  poi^ono 
action  like  that  of  hydrocyauiu  acid;  colours  ierric  suits  bloodrudj  aii< 
for  that  reason,  reddens  paper,  (Porrett,  A.  Vogel.) 

Decompositions,  The  dilute  acid  may  bo  preserved  both  in  oi>en 
in  closed  vessels;  but  vbon  ovapomtod  in  the  air,  it  turns  yellow, 
deposits  a  yellow  {>owdcr  [hydroporBulphocyauio  ftcidl,  which  evolv 
anuuouia  when  treated  with  potash.  The  aquoous  acid  also  deposits 
yellow  powder  when  exposed  to  sunshiue.  Passed  In  the  Btate  of  vapo 
throngh  a  rod-hot  tul>e,  it  is  partly  decomposed,  without  deposition 
charcoal,  into  tiulphnr,  hydrocyanic  acid,  and  a  small  quantity  of  animoni 
if  the  tube  contains  iron,  the  products  nrc  hvdrocyaaio  acid,  sulphuretti 
hydrogen,  and  sulphide  of  iron.  (A.  Vogel.) — At  each  diidtillatioo,  th«l 
bydrotiulphocyanic  acid  leaves  behind  a  certain  (jmintity  of  suJpLuf 
[hydro|>ertiulphoeyanic  iirid].  (Purrett.) — Tho  aqueous  acid  decompoMS 
irheu  boiled — a  portion,  however,  going  off  undccomposed,  together  witk 
ft  large  Quantity  of  water — into  carbonic  acid,  sulphide  of  oarbon,  waU 
phurotlea  hydrogen,  and  ammonia,  and  afterwards,  when  the  residue 
WH>me  more  concentrated,  into  hydrocyanic  and  hydropersulphoo^ 
acids.  (Viilekel.)  In  this  case  there  ore  three  modes  of  decompoeitiM 
he  considered  (Viilekel),  viz.: 

CNIIS^  +  2  HO  «*  C0>  +  CS=  +  NH«. 
further: 

C*NUSJ  +  4H0  =  2C0-  +  4118  ^  NH". 
ilutly: 

3C^NHS*  -  C*NH  +  2C^HS>. 


IBtlS 


[-tiance,  whoa  6ulphoe3ranide  of  potoitslum  is  distilled  with  dilute  aulplii 
;id,  the  only  decomposition-proiluots  which  pass  ovor  at  fiiit  are  hy^MW* 


vith 


ilphnric  aoid  and  sulphide  of  carbon,  hytlrocyauic  acid  not 
till  towards  tho  iMid  of  tho  process,  and  an  ammoniacal  salt  rei 
.behind.  (Volokcl.  Ann,  Pkarm.  4.9,  HO;  Po^ff.  58,  135.)  ^2.  Whett 
loeous  hydrosutphooyanio  aeid  is  l>oilod  witli  a  Mron^tr  <xcidt  the  «uM 
ipoiition  b  prodaoed  as  when  it  Is  boiled  alone.  Thus,  oa  boUttf 
h  hydrochlorie  or  snlphuric  aoid.  tlio  products  ohtaiaad  arc  imi'haait 
sQlhhidc  of  carbon,  sulphurctt«il  hydrogen,  and  ammonia,  Ukgvlte 
hyurocyanic  aud  hydropen^ulphooyanio  acidp;  tho  sulphorio  amii 
auM  yield  sulphurous  aeid.  t  Vnlcker) — Oil  of  ritriot,  added  to 
the'  aqueous  acid,  throws  down  Milphiir  [hvdropcrautphocyante  acid] 
(A.  VogeP,  carbonic  acid,  snlphnrouH  ncid,  and  nnimonia  being  nrvdaoM 
at  the  same  time.  (GTotthaB.}-^.*).  f  mm  oonomtratcd  bydroevlpMByaBia 
ioid,  cki<iritu  precipitfttM  pnadoaulphocyanegoi);  th«  wore  dilnlo  mM  ' 
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oompletolj  dcoompoaed  by  it,  jieldin^  cyanogen  [cbloriUo  of  oyauogcnf] 
eulpliuric  acid,  and  hydrochloric  acid  (Volckel,  Ann*  Phartn*  43,  83; 
/'oyy.  56,  145): 

4C3NHS3  +  HO  +  3CI  =  (?N^H*S^  +  SHQi 
and: 

CTHIS*  +  6HO  +  yCl  =  C«N  +  28(V  +  7HCI. 

Honco  GroUhuss,  who  proWiIy  used  a  rather  etrnug  acid,  obtained  a 
yellow-  precipitate  with  cljlorine,  and  A.  Vogol,  probably  from  using  a 
more  dilute  acid,  obtained  no  precipitate,  but  a  mixture  of  hydrocyanic 
acid,  sulphuric  and  hydrochloric  acids.  —  4.  JoJhtf,  heated  witfi  the 
aqueous  acid,  forms  no  enlphurio  acid,  but  only  hydriodic  acid,  hydro- 
cyanic acid  which  eecapee,  and  itnlide  of  sulphur  %^liich  is  itrecipitated. 
(A.  Vogel.)  —  5,  Iodic  acid  decomposes  hydrosulphocyanio  aciil.  (L. 
Thompson.)  — 6.  A  mixture  of  clUoraU  of  potstfh  and  hyt^rochloric  acid 
yields  hydrocyanic  and  sulphuric  acid  (Porrett);  accordlu^  to  Grotthu«8, 
iiowQTor,  it  yields  no  hydrocyanic  acid,  but  sulphuric  acid,  carbonic  acid, 
and  ammonia.— 7.  Hot  nitric  acid  produces  sulphuric  acid  (Porrett),  with 
erolntton  of  carbonic  and  hydrocyanic  acid.  (A.  Vogel.)  (Laurent  & 
Gerhardt,  JV.  Ann.  Chim,  Pht/s.  10,  100)^  who  regard  pseudosulpho- 
cyBuogen  aa  ON'HS",  adsnme  the  following  equation: 

3C«NHS^  +  NO  -  KO"  +  2HO  +  C«NM!S«. 

R.  Aqueous  hydrosulphocyanic  acid,  saturated  ^lih  sulphuretted h^drogftif 
And  Mt  Mide  in  a  closed  vessel,  is  decomposed  into  sulphido  of  carbon 
and  anunonia  (Volckcl,  Poffff*  ^^t  312): 

C-NHS3  +  2HS  =  CS*  +  NH*. 

0.  In  contfict  with  zinc,  hydrosulphocyanic  acid  evolves  fiulphuretted 
hydrogen.  (Percy,  Kepert.  81,  lUS.)  This  effect  takes  place  very  rapidly 
and  abundantly  even  at  ordinary  tcmpcraturcsj  iron  acts  much  more 
slowly.  (Gm.) 
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These  compounds  are  formed  by  the  processes  inontioned  on  pages 7lt 
?2f — also  by  bringing  aqncons  hyciropulphocyanio  acid  in  contact  with  a 
metallic  oxide,  and  by  double  decomposition. 

Moel>  if  not  all  bulphocyanides  are  resolved,  either  at  a  low  or  at  a 
bi^h  rod  heat,  into  nitrogen,  cyanogen,  sulphide  of  carbon,  and  a  meiallio 
suJphide  (Wtihler,  Meitzendorff,  Volckel): 

4C=NMS=  =  N  +  3C?N  +  ZCS^  +  4MS. 

Wr  may  suppose  that,  at  the  beginning  of  the  decomposition,  sulphide  of 
tarboD  is  given  off,  and  a  mixture  of  metallic  sulphido  and  mellon  (sup- 
posed =  O'N')  remains;  and  that  this,  when  the  heat  is  continued,  is 
resolved  into  cyanogen  and  nitrogen  gases: 

4C=NMS-  -  2CS^  +  411S  +  C*N'. 

Volckel  {Poffff-  63,  100),  statesj  that  tho  residual  sulphide  Is  mixed  with 
a  small  ouanlity  of  a  yellow  powder  resembling  mellon,  but  only  when 
the  snlpnocyanide  is  not  quite  anhydrous, — for  the  yellow  powder  con- 
tains from  I  to  2  per  cent,  of  hydrogen.  According  to  Mt'itzendorff  and 
Volckel,  alflo>  the  ovolutiou  of  cyanogeu  and  uitrugcn  gases  goes  on  from 
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(bp  very  bc^'ionrng  of  the  Hpcomposilion. — Sulphocyanidca  hented  with 
hydrate  of  potaali,  give  oft'  cnrbonato  of  aminontii,  (^Claus,  J.  pr.  Ckern, 
J  5,  410.) — The  8lroii;jcr  ttcids,  in  li  state  of  dilution,  Hepamto  nydrosul- 
phocyanic  acid  (distinguished  by  lis  |niiigcnt  acid  smell),  at  ordinanr 
temperatures,  only  from  those  snlphoryanides,  who^e  metals  form  ««!- 
phides  deconiposible  by  acicls, — consenuently,  not  from  the  aulphocyanides 
of  copper,  mercury,  and  silver.  (Volckel.) — The  sulphocynnides  of  mer- 
cury an<l  silver,  when  suspended  in  water,  are  deeompose^]  by  sulphuretted 
hydrogen,  yielding  metallic  sulphides  and  aqueous  hydrosulphocyanic  acid; 
bat  the  sulphocyauides  of  copper,  lead,  and  most  of  the  other  heavy  metaU, 
either  resist  the  action  of  sulphuretted  hydrogen,  or  are  but  very  imper- 
fectly decomposed  by  it.  ( Volckel.)  In  this  reaction,  it  may  be  supposed 
that  the  salpliocyanidc  of  silver,  for  example,  gives  up  its  1  At.  silver  to 
the  sulphur  of  the  HS,  the  hydrogen  of  which  tiikcs  the  place  of  the  silvci 
*-  Sereriil  oiber  decom  position  a  of  lulphocjanutM  will  be  given  in  tpeftking 
Sulptnrjfinitltr  nf  potAKtiutn. 

Mo@t  sulphocyanide^  are  soluble  in   water.     The  solutions  may 
eupposed  to  contain  hydrosulphocyauates  of  metallic  oxidee: 

KCyS-  +  HO  =  KO.HCyy. 

Most  su1phoC3mnide8  likewise  dissolve  in  alcohol. — The  soluble  snip} 
eyanides  form  white  precipitates  insoluble  in  water,  with  a  mixture  of 
cupric  salt  and  sulphurous  acid  or  green  vitriol, — also  with  inercuroui 
silver,  and  auric  ualts.  With  ferric  salts  they  produce  a  blood-r«<l  colui 
— or  reddish  yellow,  in  case  of  very  great  dilution — which  is  distil 
guibhed  from  other  similar  tints  produced  in  ferric  salts,  by  not  changii 
to  pale  yellow  on  the  addition  of  a  large  quantity  of  hydrochloric  aci 
ntorcovcr,  according  to  Percy,  the  immersion  of  a  piece  of  zinc  in 
tiiixlure  causes  an  evolution  of  sulphnrcttod  hydrogen,  which  imparts 
brown  colour  to  i>a|>er  moistened  with  acetate  of  lca<i  and  held  over  iU 

SiilphocyttnuJe  nf  Ammonium^  or  Htftlromlphocyanate  of  A 
C«X(NH*),S«  =  NH*,CNH,S»  =  NH',CyS». 

Prr-paration.     I.   By  neutralizing  hydrosulphocyanic  acitl  with 
ammonia  or  carbonate  of  ammoniiu  (I'orrett.)  —  2.   By  saturating 
of  n<|Ucou8  ammonia  of  sp.  gr.,  O'05  with  sulphnrcttefl  hydnmn;  i 
<I  ptA.  more  of  the  samo  ammonia  and  2  i>t«.  of  flowers  of  eiuphur,  _ 
ther  with   the   hydrocyanic  acid  obtained   by  distilling  6  pts.  of  fe 
cyanide  of  potassium,  3  pt«.  oil  of  vitriol,   and   18  pts.  water;  di^ca; 
the  mixtnro  over  the  water-bath  till  the  liouid  turns  yellow,  and  «e 
to  take  up  sulphur;  then  boiling  it   till  it  i>ecouiea  ooloarlc«s,  in  eoDi 
cjncncQ  of  the  decomposition  of  the  polyi^alphido  of  ammonium  and  p; 
cipitation  of  sulphur;  and  evaporating  the  Hltrnte  to  the  crystalliii 
point.     This  process  yields  from  3|-  to  3^  pts.  of  dry,  snow-white 
(l.ichig,  Ann,  Phnrm.  61,  12(r)  — 3.  Disulphocyanido  of  copper  la 
poecil   by  digestion   with   protosulphide    of   ammonium,    and    the    tiqi 
filtered    from  the  sulphide  of  copper.  (IJebig.   j4«ik    Phat-jii,   53,  33 
*— 4.  An    aqueous   solution    of  sulphucyanide   (»f  jaufitJiiuun    and   i 
■mmoniao   i«  evai>oniteil   to  dryness,  the  jmlvcriEed  residue  digewted 
alcohol,  and  the  nolation  evaporated.     The  resoltiug  salt  is  contain' 
■with  MDall  iioantitics  of  Milphncyanido  of  iK)tn0eium  and  sal-amnn 
(Vttlckel,   rofjt;.   G\,  3r>4.)     Kven   if  the   hydruchlorato  or  sulntMOo 
aiiunonia  and  the  F<ulph4K*yanido  of  potaseiium   be  used  iu  exactly  aqi 
■ULibors  of  atoms,  the  li4uid  obUiiucd  by  digestion  with  alogfaol 
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as  tnucli  sulphocjAiiide  of  potassium  aa  Bolphocjanide  of  amtiioiiiiini. 
(Liebig.) 

On  evajtoratingr  tlio  concoutrat&ii  aqueous  solution  over  oil  of  vitriol, 
the  Mklt  ill  nhtaineiljn  anIiydroiiR,  ^liinin^,  somewlmt  dcliipiescent  tables. 
(MeitzendoriT);  from  absolute  aloobol  it  orystalUjfca  in  birgc,  transparent, 
colourleBs,  noiiMlelii|uesceiit  lamitiu',  which,  at  14.5^  (nt  170^,  ncoordiii;^ 
to  Volckcl),  fuso  to  a  colourlcea  licjuid.  (Liebig.) 

MeiUendorfT, 
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This  salt  is  precisely  analojjoua  in  composition  to  cjraiiate  of  ammonia 
anj,  therefore  also,  to  urea,  tlie  0  bein;;  replaced  by  S.  (Liebig.) 

The  salt,  which  mcltd  at  \i't'^\  begins  to  decompose  at  1*!0%  grtulually 
^toBtiminj^  a  brown  colour,  ffiving  offfinlpliido'of  carbou,  sulphuretted  hydro- 
gen, and  ammonia,  depositing  a  contiiiuully  increasing  quantity  of  a  yellow- 
ish grey  substance  (irauqiareut  and  cry^jtultine  under  the  microscope),  and 
^rrndually  solidifying  again,  at  a  higher  tomperature,  in  the  form  of 
yellow  mellon,  C*N*  (Liebig,  Ann.  Pitann.  53,  330) : 

4(rNn!*S^  =  2CS^  +  41IS  +  4NIP  +  C*N*. 

If  the  beat  be  raised  high  enough,  there  remains  a  mixture  which  may 
be  regarded  as  a  compound  of  mellon  with  varying  qonntittes  of  ammonia, 
e,g.  as  mclamj  C^'N"H'.  But  if  access  of  air  and  moisture  bo  {entirely 
prevented,  not  a  trace  of  hydrofK>rsulphocYanic  acid  or  cyanide  i»f 
ammonium  passes  over;  no  free  sulphur  sublimes;  neither  does  sulphur 
remain  in  the  residue.  (IJcbig.)  If  the  sulphoeyanidc  of  animonium  be 
merely  heated  till  it  soliililies,  and  the  residue  bo  washed  with  cold  water, 
the  water  continually  acquires  the  properly  uf  colouring  ferric  salts 
blood-red.  With  cold  dilute  potash,  the  residue  of  the  dic^iiHution  forms 
soluble  sulphocyanidc  of  poti»sj*ium  and  an  insoluble  body  free  from 
sulphur,  which  when  exhauirtcd  with  boiling  water,  yields  a  filtralo, 
which,  on  cooling,  deposits  a  few  white  tiakcs  (appearing  uuder  the 
microsoopo  as  a  mixture  of  white  flakes  and  ncedle.«).  If  the  residue  of 
the  distillation  be  dissolved  in  hot  pota.sh-ley  and  the  liquid  cvaporato<!, 
it  is  rcKolve<l  into  melani  and  ammelin.  (Liebig.) — A  |»erfectly  dry 
mixture  of  1  pt.  sulphocyanidc  of  putasdium  and  2  pts.  sal-amnionioo 
behaves,  when  distilled,  exactly  like  sulphocyanido  of  ammonium.  The 
decomposition  begins  a  few  degrees  above  100^,  and  is  more  complete  aJi 
the  heat  is  raised  moro  slowly.  In  this  ca^c,  also,  nothing  is  evolved 
but  sulphide  of  carbon,  sulphuretted  hydrogen,  and  ammonia;  conse- 
quently, crystals  of  [bi]-hydro.suIplmte  of  ammonia  sublime,  and  there 
remains,  together  witli  the  chloride  of  potassium,  a  quantity  of  melam 
holding  hydrochloric  acid  in  a  state  of  combination:  8C^N^H*S''  =  4CS'-|- 
8HS  -f-  5NH*  -f-  C"H"N*,  No  free  ammonia  passes  over  at  any  stage  of 
the  decomposition.  [The  ojqWite  etatemout  of  Liebig  previously  given,  is 
probably  the  more  correct  of  the  two,  suppoHing  that  his  equation  is  right; 
for  at  ordinary  temperatures,  mouohydroHulphate  of  aumionia  cannot  exist 
in  the  solid  state,  so  that  the  Halt  nctually  formed  must  bv  the  bihydro- 
sulpbate;  hence  the  8HS  are  only  eulRcieut  to  form  4NH\  whereas, 
according  to  the  above  e<|uation,  /iNH'  are  set  free.] — The  yotlow  greyish 
white  lua'js,  when  freed  from  clilorido  of  potassium  by  washing  witli  cold 
water,  a  process  which  takca  u.  long  time,  Icuvo*-  the  coiujKjuud  of  melam 
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with  hydrocLloric  acid,  which  has  abatriMsted  tho  melam  from  a  pofftioiv 
of  tbe  fifil-ammoniac.   (Licbig,  Ann.  Vhatin.  10,  10;  r>3,  333.)  I 

In  the  dry  diittillatiou  of  salnLocynDido  of  ammoniuni.  sulphide  m 
carhon,  etilphurt'ttod  hydrogen,  ann  ammonia,  are  frradually  evolved;  hwk 
the  residue  coneists  of  V&lckel's  Poli/^e,  ON'H",  tho  decompositioip 
taking  plaoe  as  shoun  in  the  following  equation:  •< 

^C-•N»H^£?  =  2CS=  •»-  4HS  +  2NIP  +  CNni*.  4 

n!.aurcut  k  GerharJt,  N.Ann.  Chim.  Phy».  19,  97;  OM^.   Gerhardfl 
Compi,  rfnd.  18,  159;  aUo  J,  pr.  Ckem,  31,  438).  1 

Sulphocyanide  of  ammonium  begins  to  decompose  at  205^,  boiliin 
blightly,  and  giving  off,  lirHt  ammonia^  then  sulphide  of  carhon,  and  til 
products  to  bo  named  licrcaftor;  but  at  205°  the  decomposition  8top«  aftM 
awhile  almost  entirely.  If  the  beat  bo  then  raided  a  few  degrees  htglMH 
the  decomposition  begins  again;  but  cvon  when  it  id  grailmilly  raised  iSI 
250"^,  the  reeidue  still  remains  liquid,  but,  ncvcrthclestj.  exhibits  a  darkttj 
colour.  Tf  tbe  boat  be  then  maintained  between  SCO''  and  270',  till  thd 
evolution  of  gas,  which  ih  violent  ut  firnt,  begins  to  slacken,  c^rtaifl 
volatile  products  are  found  to  have  been  evolve<l  in  tho  following  ordew 
rcrknning  from  tbe  beginning  of  the  heating:  Ammonia,  then  sulphide  ofl 
carhon,  polysnlphido  of  ammonium,  hydrosulphocarbonato  of  ammuuis 
(in  yellow  feathery  crystals),  hydroryanate  of  ammonia,  and  bvdro*] 
Bulphocyanate  of  ammunia.  The  residue,  wbich  solidifies  on  rootincJ 
contaiDs:  Undecomposed  hydrosulphocyanate  of  ammonia,  ichich  iniifl 
be  dissolved  out  by  water;  a  yellow  body  deposited,  on  cooling,  frum  ihij 
boiling  aqucons  extract;  sulphide  of  Alpken^,  C^'^N^'^H^S';  a  small  quaoiiM 
of  sulphide  of  Fhelenfy  C"N'^H*'S%  and  a  red  crystalline  sabatanea  (UmiS| 
throo  dissolved  out  by  bot  water);  and  a  h-mafl  quantity  of  a  bromiid 
substance,  together  with  snlphur  (these  two  remain  after  the  resida«  Im 
been  boiled  with  water). — Hence,  hydrosulpbocyanate  of  ammonia,  wImH 
bentod,  lirst  givoii  otf  a  portion  of  \i^  ammonia;  then  the  greater  port  on 
the  hydroanlpbocyanic  acid  i^  resolved  into  bydroperstilphooyanio  an4] 
hydrocyunio  ncid,  tlio  latter  volatilising  with  the  amrnuniit^  wbilo  tbw 
hydropersulphocvaniG  acid  undergoes  various  decompositionH,  wherei^l 
with  addition  oi  the  remaining  ammonia,  tho  above-name«l  products  ait] 
formed.  (Vulckel.)  When  hydrosulpbocyanate  of  ammonia  is  heat^Ml  id 
ROO^,  the  same  decompositiou-nroflucta  are  evolved  as  at  2^iQr)  but  thtj 
residue  becomes  more  viscid  and  contains  hydrosulphoryanato  of  ammooiftj 
which  may  bo  dissolved  out  by  ctild  water,  sulphide  of  pheloDd  KOmi 
•ulpfaido  of  Argeju,  C"N"^H"S%  oxtracliible  by  bot  water,  and  %  raaidaN 
ooQsisting  of  Poiienfy  ON*H\  mixetl  with  Kmall  quantities  of  other  pnM 
Allele  By  continued  exposure  to  a  beat  l>ctwGon  310^  and  32U',  hrdro*] 
tulphocyanate  of  ammonia  is  almost  wholly  decomposed,  the  same  volatitt  j 
prmncts  being  cvolrrd;  tho  residue  in  this  case  l>ecome3  gradaally  pm«ty, 

then  ftt)lld,  and  couBists  almost  entirely  of  polieue,  with  a  i«"v»l!  -i.'f  ' 

of  the  fixed  protluctji  funned  at  300'.*  (Vidckel,  P^f/g.  61. 
€\  312.)     IWhcther  the  .'-evcml  eiilphidna  distingaished  Uy  \  .  ..  ^vi  u^ 
TMJIy  p«oaliar  oompoundit,  and  not.  for  tho  most  part,  mere  mixturr^,  14  | 
ft  qnestion  which  renin  inn  to  bo  deoided.J  I 

Hydrosnlphoryanato  of  ammonia  is  doliqaosoent,  and  diasolvM  nmh\f  1 
hi  wat<Y  and  alcohol.  I 

1.  An  intimate  mix*  4 
.  aulphut,  is jgsuUj 
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ill  a  glau  or  ft  oorered  crucible,  stirrlug  all  tbe  while  with  au  iron  ro<l, 
anil  keeping  the  temperature  cousiJcrably  below  retlueas — which  La  best 
ensure^l  by  heating  in  a  nand-bath — till  tbo  mas.?  cornea  into  a  atate  of 
traaquii  fusion  antl  thrown  up  no  more  bubbles,  and  till  a  sample,  dissolved 
ia  water  and  added  to  a  diluto  ^olutioa  of  a  ferric  salt,  no  longer  yields 
pruaaian  bine,  but  a  blooti-rod  colouring.  Tho  cooled  black  masa  la 
pulverized  and  exhausted  with  water.  The  solution,  which  is  colourless 
at  first,  ac([uiro3  a  red  tint  by  exposure  to  the  air  or  to  fumea  of  nitrous 
acid,  inaamuch  as  it  contains  ferrous  sulphate,  which,  by  oxidation,  ia 
converted  into  ferric  snlphate.  The  ferrous  oxide  in  precipitated  hot  by 
pore  potash  or  its  carbonate,  and  evaporated  to  tho  crystallizing  poiut. 
(Grotthuas,  A.  Vo^^el.)  Por  th«  theory  of  thi»  pro«M,  rirf.  VII,  459.  -leO. 
If  tho  fusion  he  not  oonlinuoil  lou<(  enough,  a  portion  of  the  ferrocy^nido 
remains  uudooomposed;  if  it  bo  too  long  continued,  the  sulpliocynnide  of 
iron — which  ia  formed  together  with  the  sulphocyauido  of  potassium, 
and  is  yet  to  be  converted  into  tho  latter — becotnos  decompoBe<l;  and, 
moreover,  its  decomposition  is  attende*!  with  tho  formation  of  mellon, 
which  converts  part  of  tho  sulphocyauido  of  potassium  into  moUonide, 
In  that  case,  also,  access  of  air  to  the  over- heated  mass  may  f(\ve  rise  to 
the  formation  of  carbonate,  and,  according  to  Vulckel,  aUo  of  cyanato  of 
potash. — It  is  useful  lo  evaporate  the  lii^uid  filtered  from  tho  precipitated 
ferrous  oxido  to  a  small  bulk,  and  dissolve  it  in  warm  alcohol  of  ,16^  Bm. 
This  leaves  ferrocyanitle  of  potast-ium,  carbonate  of  potash  (proceeding 
from  tho  precipitation  of  the  iron),  and  other  impurities  undissolved;  and 
tho  filtrnte  set  aside  for  some  time  iii  tho  cold,  fref|uently  depoftitii 
inellonide  of  potassium,  wheroupon  tho  Tujuid  must  bo  filtered,  distilled, 
and  evaporated  to  tho  crystallizing  point.  (CSm.)  Since  carbonate  of 
potaeh  is  slightly  soluble  in  alcuhulj  it  is  best  not  to  precipitate  tho  iron 
completely  by  carbonate  of  potash,  but  to  throw  down  tho  last  portions 
by  hydrosulphato  of  ammonia,  which  may  then,  after  filtration,  be  sopa- 
ratwl  by  evaporation  and  fusion.  (Licbig,  J*ot;t/,  15,  553.)  To  aavo  the 
purification  by  alcohol,  Moillet  (./,  Pkarm.  27,  G28),  neutralises  with 
acetic  acid  the  liquid  filtered  from  tho  precipitated  ferrous  oxide,  in  case 
it  be  alkaline — evaporates — and  purilies  tho  crystals  of  aulphocyanidc  of 
potafsium  by  evaporation,  From  tho  mothcT-Iiquid  containing  tho 
acetate  of  potash  ho  obtains  sulphocyanidc  of  lead  hy  precipitating  with 
acetate  of  lead. — Turner's  method  (fCdinb.  J.  of  Sc,  5,  248)  of  heatiug 
the  mixture,  with  agitation,  in  an  ui>cn  porcelain  dish,  till  tho  escaping 
sulphido  of  carbon  ceases  to  burn  with  flame,  U  rather  disadvantageous 
than  otherwise. —  2.  A  mixture  of 'IGpts.  (1  At.)  of  rojtsted  ferrocyanide 
of  potaAsiom,  17  pts.  ^nearly  1  At.)  of  carbonato  of  potash,  and  32  pts. 
(fl  At.)  of  sulphur,  is  iieatod  till  it  attains  a  state  of  clear  and  tranquil 
fusion;  then  raised  to  a  low  red  heat  to  decompose  the  hyposulphite  of 
potash  formed  at  tho  coniraeiiccmeut  of  tho  process;  afterwards  left  to 
cool,  boiled  with  alcohol,  nnd  fiUor<!d.  On  the  filter  thoro  remains 
bisulphide  of  iron  in  fine  scales  and  Kulphato  of  potash  (neither  carbonato 
of  potash  nor  mellonido  of  poULssiuni);  tho  tranypareut  and  colourless 
filtrate  yields  crystals  of  pure  sulphocyanido  of  potassium.  (Lichlg.  Ann. 
Fharm.  50,  34o;  51,  288.)  [An  ncWantageoua  procewi  ] — IT  Henneberg 
(Ann.  Pharm,  73,  228)  modifies  tbo  latter  part  of  tho  process  so  far 
Bs  to  boil  tho  fused  nioss  repeatedly  with  wnter,  separate  the  litjuid  from 
the  sulphide  of  iron  by  decantation,  neutralize  it,  if  necessary,  with 
fiulpharic  acid,  evaporate  to  tho  crystallizing  point,  and  punfy  the 
resulting  salt  by  rccrystallization  from  alcohol.  IT— -3.  An  aqueous  solu- 
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Uon  of  B.V2  pta.  (1  At.)  cyanide  of  |*otaRsiura  is  <ligea(ed  with  32  pi 
(2  At.)  finely  poumle<l  eiilpliHr.  till  the  sulpliur  diivolves.  Ifiiliir; 
(junntity  of  sulphur  ho  used,  tlio  sdlutiou  turna  ycllowi^ti,  from  fonuiitu 
of   n   polyaiiiphirlo    of    potassinni.    (Wiggere,    Atin.    P/ui)tH.    29,    9V 

4.  Aqueous  cyimide  of  mercury  is  dccouipuseil  bv  an  exactly  e<|uiral«i 
Quantity  of  tertiulpliiile  of  |>ota38tunt|  and  tbe  liquid  littorei).  (Dnfli 
icAw,  6V>.  237): 

HgCy  +  KS»  =  HgS  +  KCyS». 

5.  A  mixture  of  30  pt>^.  cyaiiido  of  mercury,  12  pt».  Iiydnitc  of  pot 
and  14  pta.  sulphur  is  lioatcd  till  it  attains  a  slate  of  tranquil  fusiui 
tho  hlacKisb  groy  masa  pulveriteJ  and  treatod  while  yet  warm  with  ul 
luto  nlcuhol ;  and  tlio  ijolutiuii  HOparat^'d  by  Hltnition  from  tho  Hulphit 
of  mercury  (to  which  a  trnoe  of  running  mnrcury  ndhcros),  (ArlUB. 
pr.  Chrm.  H,  2.*2).  Thf  sulphooynnido  of  potaj^sium  crystallize<l  from  tl 
filtrate,  iH  luiihi  deliquescent  than  tho  i?amo  salt  obtained  in  other  wa^ 
(Artos,  Bottger,  J.  pr,  C/ieni:  10,  (M.) — iVrrett  boiled  3  or  4  part« 
]»ru.ssian  blue  with  the  aqueouH  suluti^jn  of  I  pt.  potiu^h  liver  of  itulphui 
acidulated  the  Hltrate  elijfhtly  with  isulplninc  acid;  healed  it  for  a  whilej 
ttion  left  it  to  stand  iu  the  cohl  in  contact  with  jtowdemd  hinek  oxide 
monganese,  to  docom]iaso  the  sulphide  of  potassium  and  hyposulphite  of 
potash;  precipitated  i*ulpln>cyaMide  of  copper  from  the  fitlrate,  by  mhlii 
ft  uiixed  solution  of  2  pt«.  sulphato  of  cupper  and  S  pts.  green  vitri< 
and  decomposed  the  precipitate,  after  wa^hin^,  with  aqueous  iK>ta£h. 

PropcHUs.     Long,  tmn:*p[\rent,  colourless,  fitriatcd  prisms  and  necdh 
with  4-8ided  RummitR;  at  a  tenij^mturo  couKidenibly  below  redness,  iIm 
fuK*  to  a  transparent  and  colourlesA  liquid,  wliich  solidifies  in  acrystAllii 
DiOM  on  cooling.  (Grotth^K'^.)     Tn^le^  like   horse-radish   at   first,  aalimn 
and  cooling  afterwards.  (Grotthnss.)    Tastoa  Hklino  and  cooling  likr  uitrtj 
(HcrzeliuH).     A  narcotic  poison,  like  hydrocyanic  acid.  (A,  VogtsL) 

According  to  BerztliuB. 
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DfComposUions.     1.    Sulpbocyanido   of  ]>o(afiBiuin,  when    kept   fr 
contact  with  tlic  air,  su^tainfi  a  moderate  retl  heat  without  decoinpo«itic 
and  doi>«  nut  form  mellunidc  of  potaf«iuni;  when  iguited  in  the  nir,  hoi 
tvcTj  it   bums  and  forms  sulphato  of  jtotnab;  and  when   heatttd  in  fnoi 
MAT  or  in  the  moinDt  ptate,   it  gives  on  carbonic  arid  and  rnrl>ou&te 
anitnohia,  while  »uljdiide  of  poti«tjium  reuuiiud  mixed  with  tho   rettidochl 
fBerzeliue>.)      A   nii.xluru  of  tliis  «iU  with   .>  parts  chlorate   of  polMb( 
aetonatM  violently,  cither  by  percussion  or  >rhen  touched  with  oil  o(' 
vitriol.     The   light   which   uccompauiefl   thin  dellugratiou    is   puqde-r«*iL 
(Juhntttou,  Schw.  .'*7,  3711.) — 2.  Aqueous  t^ulphocyanide  of  potaAsiuui,  cvr» 
«heu  kept  in  eluded  In^ttle^,  auflers  gradual  deeompofiilion,  attended  witk 
lunnation  of  niiunonia:  nt  a  boiling  heat  it  decompOBe«  moro  quicklr> 
(A.  Vogvl.)     Tbe  solution  may  Ikj  rendered  more  stable  by  niixiog  H 
with  nJrobol. 

3.  >\*hen  chorine  ffftt  is  paASod  over  sulphocyanide  of  pota8«ittm  ifl  • 
otato  of  fuviuD,  tho  wUt  frotha  up  violently  and   beoomos  jellow  and 
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opaque,  coutinually  iucreasiuiL;  in  viscidity^  ami  finally  eolidifying.  In 
this  reaction,  chloriilo  of  aiitijhur  volulilize^,  and  likcwlso  fixed  chloride 
of  cyanogen,  the  latter  subliiniug   in  ueedleSj  and  aiiiounltng  to  4  or  .j 

Ser  cent,  of  the  sulphucyaaide  of  potassium;  at  a  certain  stage  of  tlio 
eoomposition  there  arises  a  thick  red  vapour,  which  forms  a  red  and 
yellowish  red,  laminar  sublimate.  The  residue  is  a  mixture  of  chloride 
of  potassium  and  impure  mellon.  (Liobig.)  —  If  the  eulphocyanide  of 
potassium  be  not  heated  ahove  its  melting  point,  tlio  chloride  of  sulphur 
which  passes  over  at  the  beginning  is  accompanied  by  another  product; 
then  follows  the  chloride  of  cyanogen. — The  red  and  yellowish  red 
sublimate,  freed  from  adhering  chloritie  of  cyanogen  hy  heating  in  the 
air,  contains  67*0  per  cent,  of  sulphur,  nnd  appears  as  a  compound 
analogous  to  pseudosulphocyauogen,  but  richer  tu  sulphur.  When  gently 
heated  in  dry  chlorine  g.is,  it  ^,iyc8  up  chloride  of  sulphur,  and  is  con- 
verted into  a  reddish  yellow  compound,  which  retains  only  57'05  per 
cent,  of  sulphur.  This  compound  is  ineoluble  in  aqueous  potash,  but 
partially  soluble  in  water  after  the  potash  has  heen  poured  off.  —  If  the 
chloride  of  potassium  be  dissolved  out  of  the  residue  by  water,  there 
remains  a  light  powder  of  a  bright  yellow  colour,  which  is  wholly  or 
nearly  free  from  sulphur,  dissolves  in  alkalis  and  in  nitric  acid,  is  con- 
verted into  cyanylic  acid  by  long  boiling  with  the  latter,  and,  after  ignition, 
exhibits  all  the  characters  of  mellon.  (Liebig,  Poffff.  15,  548}  Ann,  P/utrm. 
10,  6,  and  38;  43,  97.) 

If  the  chlorine  gas  used  has  been  first  completely  freed  from  hydro- 
chloric acid  by  passing  it  through  Avater  and  then  over  chloride  of  lime, 
and  afterwards  dehydrated  by  cbtorido  of  calcium,  almost  the  only  pro- 
dncLs  obtained  are  cldoride  of  sulphur,  chloride  of  cjranogen,  and  cblorido 
of  potassium,  with  Httlo  or  no  yellowish  red  suhltraate  or  mellon,  the 
formation  of  which  is  probably  due  to  the  water  remaining  in  the  sulpho- 
cyanide  of  potassium,  even  after  long  fusion.  (Volckel.  Ann.  Phai-m, 
43,  97;  Po^g,  50,  152.)  —  Chlorine  gas  passed  through  aqueous  sulpho- 
cyanide  of  potassium  throws  down  pscudosulphoQyanogen,  of  an  orange- 
yellow  colour,  but  incliuing  more  to  red  as  the  solution  is  stronger;  very 
weak  solutions  yield  no  precipitate.  The  litjuid  soon  becomes  very  acid, 
and  is  decomposed  by  excess  of  chlorine,  yielding  sulphuric,  carbonic,  and 
hydrochloric  acids,  also  ammonia,  if  the  excess  of  chlorine  be  not  too^rcat. 
(Uebig,  Pop,  15,  548;  Ann.  Pharm.  30,  212;  50,  337.)  If  the  concen- 
trated solution  of  sulphocyamdc  of  potassium  bo  kept  cold  while  the  chlorine 
is  passed  through  it,  sulphuric  acid  and  hydrocyanic  acid,  or  cyanogen,  are 
produced,  as  well  as  the  orange-yellow  precipitate;  but  ammonia  and 
carbonic  acid  are  formed  only  when  the  sulphocyanide  of  potassium  con- 
tains cyanate  of  potash.  On  evaporating  the  tiltmie,  hydrochloric  acid  is 
evolved,  and  there  remains  a  small  quantity  of  sulphate  of  potash,  together 
with  a  large  Quantity  of  chloride  of  potafisiuui.  The  chlorine  at  first 
produces  the  following  decomposition: 

C«NKS«  +  7Cl  +  6H0  -  KCl  +  2S0»  +  mCi  +  PN. 

Afterwarde  the  9  At.  add  thus  formed  act  upon  8  other  At.  eulpho- 
cyanide  of  potassium,  and  the  whole  process  is  then  as  follows  {Volckel): 

9<?NKS«  +  13CI  +  lOHO  -  2(lvO,SOi)  +  7KCI  +  6HC1  +  C«N  4-  2C''N<S«H»0 

When  chlorine  gas  is  passed  through   a  solution  of  BulphooyanJde  of 
potasaium,  sulphuric  and  cyanic  acid  are  fornied  at  the  very  beginning  of 
VOL.  VIII.  a 
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the  action.  If  pseudosulpbocTanogon  bo  regarded  as  C*'N*H'S^*0,  ty 
equation  is:  I 

CCTS'KS-  +  6C1  +  3nO  =«  C^^H»S«0  +  CKCl  +  20.  1 

The  2  At.  0  thus  bH  free  give  riee  to  tlie  fonxiation  of  fiulpbane  ftol 
cyanic  acid.  From  a  dilute  solution,  Hilorine  tlirowa  down  piilf  yelluf 
hydrothiocyanic  acid,  instead  of  pseudosulphocyano^cn.  (Pamell,  ^^4 
Mag.  J.  17,  249;  also  A  nn.  Pharm.  3f),  1 08.)  —  If  cyanic  acid  were  prd 
ducod  in  tho  deoompositinn  by  cliloHnc,  it  would  be  decomposed  into  cap 
bonJo  acid  and  ammonia;  but  noitbcr  of  tlteso  compounds  is  aotiulll 
pretiont;  moreover,  Parneli's  equation  docs  not  explain  tbe  formation  il 
free  hydntchlorio  acid.  j 

When  oblorino  gas  is  passed  tbrongb  a  concentrated  solntion  of  sutpbd 
oranide  nf  potassium,  tbe  containing  vo^sel  not  being  artificially  cooIm 
the  liquid  soon  becomes  heated  to  tho  boiling  point,  gives  otf  undepon 
posed  bydrosulphocyaoic  aoid,  together  with  carbonic  acid,  and  a  smal 
(]Uiintity  of  cyanogen,  and  yields  a  yellnw  precipitate,  wliilo  bydrocblorj| 
acid,  sa1-nmmoniiic.  and  acid  sulphate  of  potiuli  rrniain  in  solution.  TbI 
precipitate  has  a  paler  yoltow  colour  than  pseudoeutphocyanogen,  coil 
tains  18  22  p.  c  C,  1-20  H,  and  5580  S,  and  is  probaMv.  tbcreford 
C'^N'H'S'O;  it  dissolves  very  sparingly  in  boiling  alcohol,  forming  f 
aolution  which  precipitates  lead  and  silver-salts  yellow.  (V(ilckel.)—  T| 
expbtiu  the  forination  uf  pseudosulpbocyanogen  from  sulpbucyanide  ■ 
potassium,  Laurent  Sc  Oerhardt  {N.  Ann,  Chim,  Fkyt,  19,  100),  wbj 
assign  to  psoudosulphocyanogen  the  formula  C*N*HS*,  giro  the  foUowinfl 
equation :  i 

3C^HS>  +  2CI  -  2HCi  +  C«N»HS^ 

Tt  18  not,  however,  the  decomposition  of  bvdrofsulphoeyunic  acid,  buc  ibaij 
of  solpbocyanido  bycblurine  that  wo  require  to  explain;  fur  the  latter  wd 
obtftin  tho  improbable  equation:  J 

aC^NKS^  +  2CI  +  HO  -  21CCI  +  KO  +  C*N»HS«.  I 

According  to  this  view,  the  liquid  should  be  rendered  alkaline  by  thJ 
KO ;  but  in  reality  it  becomes  very  acid,  and  that  too  frinn  tJu  rtrm 
beginning,  I 

A.  Vogcl,  in  passing  chlorine  tb  rough  an  aqueona  solution  of  snlphM 

cyanide  of  potaMiiam  (probably  very  dilute),  obtained  no  preoipitfttv,  thii 

whole  of  tho  sulphur  being  conrertcd  into  sulphuric  acid.  j 

4.  Strong  nitric  acid,  added  to  nn  aqueous  sedation  of  sulphocyaaidd 

tof  potassium,  likewise  throws  down  paetidot-ulphocyano^cu. — On  nibuafl 

from  8  to  2^  ptd.  of  nitric  acid  of  sp,  gr.  1'43  viih  the  cold  snlutioa  M 

'  1  pt.  sulphocyanide  of  potassium  iu  3  pis.  water,  decuiitiug  tho  mirtu^ 

from  the  crystals  of  nitro   tiicreby  produced,  and  beating  it  gvntly,  m 

•uddenly  l>cgius  to  boil  spontaneouulyf  efferveaciDg  violently,  from  cflcafti 

Lof  nitric  oxide  and  carbonic  acid,  and  yielding  a  pn-cipilato  of  pseadoJ 

' «ulpbocyanogen.    (Liebig.  Pogg.  15,  54*8.)  —  Volckcl  aUo  (Ann.  /^jUqm 

43,  95)  obtained,  on  heating  the  mixture,  nitric  oxido,  carbonic  ociddH 

phuric   acid,   ammonia,  and  a   yolluw  precipitate.    As  this   preclpH^ 

contains  18'S5  p.  c.   C,  l'2o   H,  and  .^1  11  S,  Volckel  regards  it*  as  t1 

nixturo   of  paoudMutphocynnogcn  nnd  hydrupcrsulphoryanic  acid,  aBpo.j 

'posing  that  of  the  hydro^ulnhoeyanic  acid  (:et  free  by  tho  nitric  acid,  <mtl 

"portion  is  resolved  iuto  byarocvanlc  and  hydropers'utphoeyanic  aciil:  tj 

second  being  partially  oxidated  by  tho  nitrio  acid,  yields  pseudosvlpbo*.] 


SULPHOCYANIDE  OP  SODIUM. 


83 


cyanogen;  while  a  third  ia  converted,  by  complete  oxidation,  into  caj-bonlc 
acid,  sulphario  acid,  and  ammonia. — -if  the  pAcudosuIpliocyanogoa  bo 
regarded  as  C">I*H*S"0,  it  will  be  forinotl  liy  the  oxygen  of  the  nitric 
acid,  according  to  the  following  equation  (Parnell); 

6CNKS?  ■•-  3H0  +  6N0*  +  40  (from  th€  excess  of  nitric  idd)  ■  C«N«H"S»0 

+  GCKCNC). 
5,  Dry  hydroddork  acid  gas  passed  over  melted  snlpbocyanido  of 
iwtaeaium  decomposes  it  very  violently,  with  evolution  of  hy<lrocyttnic 
acid,  sulphide  of  carbon,  and  sal-ammoniac,  and  sublimation  of  a  thick 
yellowish  red  maa^.  This  red  eubliinato^  when  exposed  to  damp  air, 
gives  off  acid  vapoura  which  rcrldcn  ferric  salts.  It  tlissolves  sparingly 
in  cold,  more  abundantly  in  boiling  water.  The  reddish  yellow  solution 
reddens  litmus  strongly,  and  reddens  ferric  saltn  in  the  t-ame  manner  aa 
liydrosulphocyanic  acid.  As  long  na  it  ig  maintained  at  a  boiling  Iicat,  it 
gives  off  vapour  of  (sulphide  of  carbon  with  effervescence,  even  if  the  red 
sublimate  bad  been  heated  before  it  was  dissolved  in  water.  The  iiquoous 
Jtthition,  when  cooled,  tlepositfl  a  reddish  yellow  powder,  which  contains 
Hnvge  quantity  of  sulphur,  is  neutral  to  fitnius  after  washing,  dissolves 
very  readily  in  hot  water,  and  may  be  separated  from  that  solutiim  in  ita 
original  state.  The  solution  forms,  with  nitrate  of  silver,  thick  yellow 
flakes,  which,  when  heated  in  the  liijuid,  give  off  a  gas,  and  become  black 
or  blackish  green.  The  red  sublimate  dijssolves  completely  in  alc*diol, 
forming  a  red  liquid,  which  smell*  like  garlic  and  docs  not  redden  litmus. 
(Liebig,  Pogg.  34,  576.) — When  hydrochloric  acid  ga.*i  is  passed  through 
a  saturated  aqueous  solution  of  sulphocyanidc  of  potassium,  the  liquid 
being  kept  constantly  cool,  hj/dropersulphocyanic  acid  is  precipitate<i, 
while  sulphide  of  carbon  and  carbonic  acid  arc  formed  in  the  solution — 
email,  however,  in  quantity,  and  sometimes  absent  altogether — also 
hydrocyanic  acid,  formic  acid,  and  ammonia,  but  no  sulphuretted 
hydrogen.  In  fact,  the  hydrosulpbocyanic  acid  separated  by  the  bydro- 
cliloric  acid  is  resolved  into  hydropersulphocyanic  and  hydrocyanic  acids; 
and  the  latter  is  partially  decomposed  by  the  excess  of  hydrochloric  acid 
into  formic  acid  and  ammonia.  The  carbonic  acid  and  the  fiul)ihido  of 
carbon  proceed  from  another  decomposition  of  part  of  the  hydrfjsulplio- 
cyanic  acid,  in  which  also  ammonia  ia  produced  (Volckel): 

C:«NHS9  +  2H0  =•  2C03  +  2HS  +  NH*. 

But  snlphooyanide  of  potassium  boiled  with  a  very  large  excew  of  hydro- 
chloric acid 'yields  C0»,  HS,  and  NH»  (Volckol): 

C=NHS2  +  4H0  -  200="  +  2HS  +  NH^ 


the  iction  nf  the  stntngcr  ncids  tn  a  sUte  of  dilution,   vid,  Prrparation  o/ 
•fafmt  k^drontlphoryanic  acid  (p.  73), 

6.  Sulphocyanidc  of  potnseiura  heated  with  in-chloride  of  antimony^ 
gives  off  bi.%ulphidc  of  cnroon,  nnd  yields  mellonide  of  potassium  together 
wi     tetrasulphido  of  antimony.  (Liebig,  I/andworterbnck^  1,  123): 

»4C^KS»  +  SbCl"  *  2CS*  +  SbS*  +  3KC1  +  CN^K. 
7.  Sulphocyanidc  of  potassium  heated  with  excesft  of  earbonat^.  of 
potaih  fuBCH  into  a  thin  liquid,  m  hich  fxrU  gives  off  bubbles,  then  attains  a 
state  of  tranquil  fufion,  and  tolidifics  very  tlowly  on  cooling,  forming  a 
brownish  yellow  ma^s.  This  mats,  boiled  with  alciihol,  yields  a  ytllow 
filtrate,  which  6mcllfi  of  nmniouia nnd  xsnthic acid,  aud  on  cooling, dejosiw 
a  large  quantity  of  crystals  of  bypoeulpbite  of  potafib,  together  with  a 
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few  needles  of  sulphur :  bnt  it  likewise  contains  un<lecotnpowd  sul|>to- 
cyanidc  of  potassium.  (Gm.)— At  n.  red  heat,  eulpliocvanidc  of  poUesioiu 
gives  up  ita  eulpbur  to  fihrr  and  other  m^^tU.  (Orottliuss.) 

Sulphocyanide  of  potasMum  deliquesces  in  the  air,  and  dissolve* 
abamlantly  in  water,  producing  a  considerable  degree  of  cold.  It  likewise 
dissolves  lu  alcohol,  especially  when  hot. 

Snlphoc7f(tnuU  nf  Sodium.     CNNa,S^— Aqueous  hyilrosulphocyaDJ 
acid  neutralized  with  carbonate  of  soda,  and  evai>oratcd,  first  over  i 
water-bath  and  thou  over  oil  of  vitriol  under  a  bell-jar,  slowly  vie" 
rhombic  Uiblea;  the  suit  rryfltallizes  hotter  from  an  alcoholic  soluti 
(Meitrondortf.)      Deliquescent    rliombohe<lrons.     (PorrotL)      The 
when   strongly  boated   in   the   air,   sometimes   exhibits   incanJesc 
Hoated  with  moderately  concentrated  sulphuric  acid,   it  first   dep 
yellow  rtiiVes,   and  gives   off  hydrocyanic  nnd  hydrosulphocyanic 
ilien  sulphurous  acid,  then  cyanogen  and  sulphide  of  carbon,  and  lea 
sulphate  of  soda. — It  is  very  doliquc^iccnt,  and  dissolves  very  rt-adily 
water  and  alcohol.  (Meitzenilorff,  Pogr^.  56,  63.) 

CrjftiaUUed.  MeitModoriC 

2C 120    ....     1478 

N „ HO     ....     17-24 

Ma  ..„ ^ 23-2    ....    2857     2781 

3S » « 320     ....     39'4I 


aci 


C=NN«S* 81*2 


10000 


The  quantity  of  lodium  obUmed  wu*  somewhat  too  small,  Cn 
moiiture  adhering  to  the  cryklaU.  (MeiUcndorff.) 

Sulphocyanide  of  Barium.  C'NB.i,S'.  —  1.  Formed  by  i«jiiitin^  (ct% 
cyanide  of  barium  with  sulphur.  (Berzolius,  XfA/*6.)  —  2.  By  ueutniliiit 
hvdrosuljdiocyanic  acid  with  carbonate  of  baryta,  and  evaporating  tl 
filtrate,  firtft  over  the  water-bath,  then  o%'er  oil  of  vitriol.    (Mcitvcndoi 

Long  shining  needles.  (Porrett,  Berzoliua,  Meitrendorff.)  The  nei 
effloresce  when  xeh  for  some  time  over  oil  of  vitriol,  and  between  ICO' 
170',  give  off  12  per  cent,  of  water.  The  residue,  more  strongly  heat 
out  of  contact  of  air,  tunis  brown  aud  fuses,  but  crystallixes  on  eoolii 
nevertheles.4,  small  quantities  of  nitrogen  gas  and  sulphur  are  crulvi 
and  charcoal  separated,  probably  by  the  action  of  water,  which  is  kI 
present.  The  talt,  when  heated  with  aoocM  of  air,  after  dchydrali^ 
gives  off  sulphurous  acid,  nitro^n,  cyanof^en,  and  sulphide  of 
(which  produces  a  fiame  of  sulphur'),  exhibits  conibu<4tion  at  a  red  I 
and  leaves  a  mixture  of  sulphide  of  l>ariiiui,  sulphate  of  baryta,  and 
bnnate  of  baryta. — The  salt  ia  deliquescent,  and  dissolves  readily  in  wat 
and  in  alcohol. 


2C 

Anhydr^Ma. 

...     120 

9-48 

11-06 
&4-18 
2528 

2  C  .... 

N.... 

fitt 
2  8  .... 
2Aq 

Crytiaiiittd. 
....     120    ....      8<») 
...     140     ...,      9-68 
...,     fi8'6    ....    47-44    «. 
....     S20    ™    22-13 

180     ...     12-44     _ 

Ucb..^ 

2S 

....    no    .... 

....    6H-fi    ... 

320 

,»    47-tt 

_  \rw 

C^BaS^  ..   lidtj 


luo  uu 


2Aq 


U4-6 


100*00 


SulnhoqfanuU  of  Strontiuvi,  ONSr.S*. — Prepared  liko  the  linriQiS*' 
•alt  (V).  Crv»talliirg,  according  to  Porrett,  in  dcliqueeeeut  nirviDc^si 
ac<iording  to  Mrltxcndorff,  only  iu  noflules,  which  effloreece  over  oil  a] 
vitriol,  and  slowly  give  up  tlieir  3  At.  water  whon  heated,  IcavitiJ  *] 
residue  which  begins  to  decompow  between  100*  and  170",  uidyrelii 
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«ame  products  a9  tho  barium-salt, — products  which  aro  deliquoscont,  and 
dissolve  readily  in  water  and  alcohol, 

Cryniaiiized. 

Sr  „ 44  .. 

C«NS= M  ., 

3  Acj 27  . 


MeiUendorff. 

34'11     54-36 

44-96 
20-93 


I  C-N«rS2  +  3Aq 129     ....  100-00 

SuJphocyaniJt  of  Calcium.  CNCa,S^.^Prepai*edin  a  eimilar  manner, 
Crj-stallizea  in  ne(MlIcfi  from  the  alcoholic  solution.  (Porrett.)  When  the 
aqucuua  solution  is  evaporated  over  oil  of  vitriol,  indidtinot  crystals  are 
obtained,  which  effloresce  when  left  for  some  time  over  oil  of  vitriol,  give 
oil'  their  water,  but  not  completely,  between  160'^  and  170"^ — at  which 
I  tcniperaturp,  in  fact,  doromposition  begins — ami  behave  like  tho  bnrium- 
'  flalt  at  higher  temperatures.  (Meitzennorff.)  Deliquescent;  very  soluble 
in  water  and  alcohol,  (Porrett,  Meitzcndorft*.) 

I  Crj/ttaUized.                                        Mcitzendorfl*. 

I  C«  20  ....  19*05    ,.     18'29 

^^  aS& 58  ...,  55-24 

^V  3  Aq 27  .  .  25-71 


CSNC»,S=  +  3Aq 


105 


100-00 


Salphoc^nnidt  of  Magnesmm,  C^NMg,S*.  —  Tho  sarao  mode  of  pre- 
Juration.  Tho  dried  Bait  has  a  micaceoua  aspect  and  is  deliquei^ront. 
(Porrett.)  The  aqueous  solution  evaporated  over  oil  of  vttriul  yields 
indistinct  crystalti,  which  cannot  bo  deprived  of  all  their  water  without 
decomposition.  When  dried  a^  completely  as  possible,  and  afterwards 
more  iftrongly  heated  in  a  cloi^o  vessel,  the  suit  iw^esy  swelling  up  and 
turning  brown,  gives  ott'  nitrogen  aud  Hulpliuretted  hydrogen,  and  leaves 
a  ttolid  pulverulent  residue,  from  whiclt  water  di.-^solves  out  eulphide  of 
magnesium,  leaving  a  residue  of  carbonate  uf  niaguGsia. — The  undecom- 
posed  salt  diasolrcs  readily  in  water  and  tu  alcohol.  (Meitzendorti'.) 

CryttalUitd.  Meitzenddrlf. 

Mg 12  ....  11-32     ll'S5 

CNS' 5B  ....  54-72 

4  Aq  36  .  .  33-96 

CNMg.S".,. 106     ....   lOO-OO 

Sulphocyanide  of  YUri-unu — The  solution  of  carbonate  of  yttria  in 
hydrosulphocyanic  acid  leaves,  by  spontaneous  evaporatiun,  a  colourless, 
very  deliquescent  mass.  (Berlin.) 

Sufpliocyanide  of  Alnmitmm.  —  Hydrate  of  alumina  dissolves  very 
*lowIy  in  warm  hydrosulphocyanic  acid.  The  filtrate  evaporated  over  oil 
of  vitriol,  leaves  a  gummy  rcijiduc,  probably  consisting  of  the  neutral  salt; 
but  on  evaporating  the  iiltrato  over  the  water-bnth,  hydrosulphocyanic 
acid  goes  on,  and  yellow  flakes  bcpamtp,  probably  coneigting  of  a  basic 
salt;  these  flakes,  when  left  over  oil  of  vitriol,  dry  up  to  a  hard  niasH, 
«paringly  soluble  in  acids,  but  soluble  in  boiling  potash.  (Meitzondorff.) 
Pgrred  obtained  octohedrons  permanent  in  the  air  [alum  ?]. 

Sulpfioct/anifJe  Qf  Moli/hJenum. — ^Very  soluble.  (Porrett.) 

^ulphocyanidi  of  Chromium, — Very  soluble.  (Porrett.) 

Uranous  Sulphoryanidf,  —  The  light  green  aolntion  of  hydrafed  prot- 
oxide of  uranium  in  hydrot-ulphocyanio  acid,  evaporated  over  oil  of 
vitriol,  leaves  a  dark  green,  crystalline  mass,  wLicli,  however,  contains  a 
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certain  qnautity  of  Dranio  Bulphooyanido  and  likewise  of  uiunoso-unDM 
oxide,   which    remains   behind   when    the  salt    a  dismlved   in 
(Ramiuelsbergt  Po^g.  59,  12.) 

Uremic  Sylphocr/anide.^'EtLsiij  soluble  in  water  (Porrett);  inaolal 
in  alcohol.  (Braudea.) 

Sulphocynnid^  of  Manganese, — The  solution  of  carbonate  of  mangM< 
In  hydroBulphucyauic  acid  evaporated  over  oil  of  vitriol  yloldf*  indi 
cryytalu,  which,  according  to  Porrett,  arc  colourless.  Between  160' 
170"  they  give  off  their  water  uf  crystallizatiou,  and  then,  if  more  htronglj 
heated  out  of  contact  of  air,  ftiKc,  turn  brown,  give  off  nitrogen,  cyanogei 
and  a  largo  quantity  of  sulphide  of  carbon,  and  after  ignition,  loare 
blackiaii  powder,  coudJHtiug  fur  the  most  part  of  sulphide  of  mangoiM 
which  dissolves  in  hydrochloric  acid,  wilh  ovolation  of  sulpbui 
hydrogen,,  leaving  a  black  powder,  chiefly  consisting  ufcliarcoaL  (Meilaei 
dorff.)  The  salt  dissolves  readily  in  water  and  liydruted  alcoh 
(MeitxendorfT),  but  is  nearly  insoluble  in  absolute  alcohol.  (Grottbusa.) 

Sntphoctfdnidt  of  Bismuth, — Hydrntod  oxide  of  bismuth  (obtained 
precipitating  nitrate  of  bismuth  with  auimuniu)   dissolrea   ia   oqui 
nydrosulphocytmic  acid  (the  following  comi^ound  being  nt  the  same 
precipitated),  and  forniH  a  yellowish  red  liauid,  which,  when  ovmpoi 
over  the  water*bath,  leaves  the  salt  in  the  torm  of  a  d&rk  yellowiah  red 
powder.  (Meitxendorfl'.) 

At  100°.  Meitiendorff. 

Bi.... 21.1     ....     55-04     5518 

S  C^S»   171     ..-     11-96     45  18 


CWBiS<„ 387 


10000     lUO-36 


OxyMulphoe^anide  of  BUmuiJt. — The  yellow  powder  precipital 
dissolving  hydnite<l  oxide  of  bismuth  in  bydroiulphocyanio  a«id 
tup,)     Leaves  sulphide  of  bismuth  when  ignitol  m  a  close  vi 
oxide  of  biauiuth  when  ignited  in  contact  with  the  air.     By  contiouootl 
boiling  wilh  water,  uspeciallv  if  it  baa  not  been  previously  dried,  it  i 
resolveii  into  oxide  of  bisniutfi  and  a  solution  of  hyJrosulphocyanic  htii 
(Meitxcndorff.) 

At  100°.  Meil/rndorff. 

BLSCjfS*  „ »^ 387     ....    28-23 27  96 

4BIO» „ „ M..    948    ....    69-14     CH'49 

i  Aq „ 36     ....      «'63     3-54 

C*N'BiS».4BiO>+4Aq    „.  1371     ....  JOOOO    lOOOO 

SiUphoryanidf  of  Zinc. — Hydroflulpbnrynnic  acid  acta  but  sliffkUj 
ignited  oxide  of  linc,  but  niav  l>e  neutraliKeil  by  the  recently  {kfocipitatad 
«art>onate.  From  the  alcoholic  solution  the  f-iili  in  itbtniiied  in  anhydrxu- 
OrT»t*l*.  When  fu«ed  in  close  vessels,  it  melts  and  turns  brown,  gif*-* 
off  nitrogen,  cyanogen,  snlnhiflo  of  carbon,  and  sulphur,  with  rJol»t 
effervescence,  and  leaves  a  dingy  white  porous  residue,  which  diosolvM  '^^ 
hydrochloric  acid  with  evolution  of  (sulphuretted  hydrogen,  loftvin^  bow- 
ever,  a  yellow  powder. — The  salt  li  not  very  soluble  either  in  wtder  or  a 
alcohol.  (Meitxendorff.) 

CrytMHttd.  UsiUmdovC 

Zn  32    ...    3556    M'U 

C«NS» ™ ...     58     ...     64-44     


VHZ9» 


»0 


100-00 
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AnimoniO'iulphQcyanide  of  Zine.  —  Sulpbocyaaido  of  zino  dUeolvea 
reaUily  in  ammonia;  tlie  solutioo,  if  evapor&ttiU  with  froqueat  addition 
of  ammonia,  yieUb  cryctiiU  uu  cooling;  aud  tUo  motlitir-liquor  if  evapo- 
rated with  fresh  addition  of  aniraouia,  yields  a  further  crop. — Rhombic 
prisms,  with  tbo  two  obtuse  lateral  edges  makiug  angles  of  llS"*  45,  aad 
tliR  two  acute  lateral  edges  truuoated;  acuminated  with  4  faccSj  derived 
fr«m  a  rhombic  octahedron,  but  with  unet^ual  developmeut  ai  tho  fore 
and  bind  pair,  au  indicatiou  that  they  beloug  to  the  obliquo  prismatic 
fiy:itQm.^ — ^Watcr  decomposes  thcdo  cryataU,  with  floparation  of  oxide  of 
zinc.  (Mcitzcndorfl'.) 

Crystallized,  Meitzfiodorff. 

NH*   .«„.....^ ^..-     17    ....     13'89    15*68 

Zn 32    ....     29'91    30*22 

C=NS» 58     ....     M*20 

NH»,C9NZnS2   107     ....   100-00 

Sulphoct/anide  of  Cadmium, — When  hydroaolpbocyanic  acid  is  eatu- 
ruted  with  carbonate  of  cadmium,  and  the  solution  but  slightly  concen- 
trated over  the  watcr-batb,  thU  salt  is  deposited  in  the  form  of  anhydrous, 
colourless,  shining  cryaia-ls,  which  ore  very  sparingly  soluble  in  water. 
(Moilzcndorff.) 

AmmoniO'tiilphocyanidt  of  Cadmium,  —  Obtaiacd  like  the  correspood- 
lUii  ainc-corapound.  —  White,  shining  crystiJs,  which  aro  decompoaod  by 
water,  with  j:>e]Kkni.tioD  of  oxlilo  of  cadmium.  (MuitzeiidurU*.) 

CtyMiaUittd*  l^feitiendorfl*. 

NH» 17  ..«  12-»8  12-4H 

Cd „ -.    5fi  ....  42'75  42'39 

CNS* „ „„ „    W  ....  44-27 

NH»,c^cas3 \n    ...  100-00 

Stannout  Sttlpfionfanidf* — lia^^ily  soluble  in  water.  (Porrett.) 

SutpJiccyanidr  of  Lead. — Au  aqueous  mixture  of  acetate  of  lead  and 
fiulphocyanido  of  potassium  deposits  gradually  at  lirst,  but  more  quickly 
wlien  strongly  agitiited,  .shining  3'ellow  crystals  of  sulpbocyanide  of  load, 
which  continually  increa:se  in  size.  The  milt,  heated  out  of  contact  with 
the  air,  gives  oH*.  with  btron^r  intumescence,  sulphide  of  carbon  aud 
fiulphnr,  leaving  porous  sulphide  of  le.-id  which  exhibits  a  metallic  lustre. 
(Liebig,  Pogff.  2'*,  r>4G.)  The  re'iiduo  of  tho  dry  diHtillation  amounts  to 
8^*33  per  cent.,  in  which  tho  sulphide  of  lc:id  cannot  amount  to  more  than 
74  per  cent.  The  remaiiiiug  1-i  per  c^jut.  cousist-s  of  mellou  mixed  with 
charcoul.  fJlammelsborg,  Po^'J-  ^*^i  ^^■)  —  Sulphocyauido  of  load  decom- 
poseJ  by  Jry  chlurino  ga?,  yielJ?!  chloride  of  bulphur  and  solid  chloride 
of  cyanogen.  When  genily  heated  with  nitric  acid,  it  is  suddenly 
decomposed  with  great  violence,  wiih  tinp:ii-ation  of  cryrttalliui*  sulphate 
of  lead,  but  not  of  sulphur. — Sulphocyanide  of  lead  suspended  in  water 
is  but  VGTy  slightly  decomposed  by  t^ulphuretled  hydrogen;  moreover, 
sulphocyanido  of  lead  introduced  into  the  filterol  lit^nid  remains  perfectly 
white,  even  if  more  sulphuretted  hydrogen  be  passed  through  it.  If  the 
liquid  bo  then  diluted  with  water,  the  sulphucyanide  of  lead  remains 
still  white;  but  if  more  sulphuretted  hydrogen  bo  then  passed  tbrougli 
it,  decomposition  again  take's  place  to  a  certain  extent,  till  in  fact  the 
water  which  has  been  added  is  suftioieutly  saturated  with  hydroeulpho- 
cyanic  acid  to  stop  the  action.  ( Vblckel,  Pogg.  5H.  135.)  —  Jamiesoa  (Ann. 
rhann.  58,  264),  after  saturating  the  water  with  sulphuretted  hydrogen 
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ai  aa  aa  fiev«t  aiiosaia  4C  &j<c*HaIp&iKT3ase  aal 
cucu&lli  ur  pcvven.:  ^ae  £zrt3iEr  ardua  of  sbr 

T^  ah  U  ianaixAie  ia  eoiii  vaaer:  bouaoc 
li<|«al  v&je^  re<SanBf  ^^^-^"^  aaii  a  Teidiw- "  innlahh   fw4ei,  (LMi^.) — 
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^Xr]aa/^iltM3KiakM  tf  ZamL —  Ftuanii  W 
of  salpbocTaEUlJe  of  pocawiiua  wisk  nfaMcute  of  ieail.  «r  iat  vith  tW 
aeanal  aevcate.  aai  ib>eu  vidk  aauama.  TW  ahaaJiBt  wkte^  caidj 
precipitate  b«ciHiws  jeilov-Lsk  a»l  pa^rtrabnt  vhea  4zt.  WWa  igaitod 
u  a  <Ua»  cabe.  it  fivw  «f  a  zaMvos  Mixaiv  wiraiaiag  caxWaic  acid; 
bat  iio<M  n<x  jiiiELa  a  sab^ioiaae  .-c  silp&sr.  H«c  ahne  nl  deeoapom 
it  as  rioItfntlT  m  tbe  ialpkic^^2>l«.  a«a£iir  all  tkc  kal  Wia^  cosTartcd 
into  lOd'T^S  V  ^>  ^  nip&aie.  v&iLe  twt  littie  ir—ilif  ■  la  tke  acid 
li^tloitL  W:;^  c&Ioriae  ikis  OHapuaail  Oi^tvs  lika  tW  tmifkoeymk. 
It  is  p«rf«cc!T  iitdcIxKe  ia  vaur.  •  Liie^.  Pv*^.  1 J^  ^M.) 
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/Vr^j»*  ^i.\r#v.vy-j.ii  .rV.  —  Bt  c-ssvIt-*^  iroa  iBai|aeoa»  liydrofalpho- 
fTiQEc  acid  whifrvapoa  a  sna.1  •^3asi::T  of  folpharettcd  kfdiugVB  a 
«Tolr«il.  %a*i  coti^^z^z'-.W  i«o::upc<^:c:oa  ^i*«  pbce'.a  pale  blaiApvei 
HloiJ  is  ubcaiceil.  vhichhi;  a  $v«tft^.  hanh  taste,  rrdkieas  litaaiyaod 
U  itwlf  rv*i<dene*i  by  the  m:?.  w:ta  precipiraszoa  of  iron-ockre;  alio  br 
chlorine,  nitrutu  ^cM.  Ac.  •  B«nvl:i$w  Z^.irA.)  \  Kiaiiar  tioaid  U  pr»- 
ilaceti  hr  mixing  the  a«^atf*;3i  $oZiitIc&$  of  solpboejaai^  <»  poCawOi 
and  green  T;tri'>L  ^MtfitxecaozC 

Ftrrie  Sutokixyzikidf. — The  hlooJ-rei  jclatzoa  of  Teceatlr  pwcip*- 
Uted  hrdrat«J  ferric  oxide  in  the  acid  crr^talliic*  vitk  difinltT  vbet 
CTiporated  in  the  air  orer  oil  of  Titrioi  'tPorrett  :  aeeordiag  to  Grott- 
hutf.  hoverer.  it  doe4  ii^t  crrstaiiiie.  The  Ba«  vkiek  fffaiai  afl«r 
eTapr.rat:*  n  appean  hhck  br'tedected  lifhi,  and  u  deli^aeMCttC  (Gi«U- 
hus^.i — The  soIatlLD  ii  partialiT  deconTp^ved  1»t  eTapocatioM  ore?  th« 
«»Cfrbath.  so  tiiat.  on  rvdi^scolvia^  it  ia  «atcr«  ^Tdtalcii  fame  audc* 
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freo  from  ralpbocyanogon,  remains  uDdlssoIved;  the  evAporated  resMuc, 
btatcJ  in  a  retort,  gives  off  nitrogen,  cyanogou,  and  eulphide  of  carbon, 
and  leaves  black  pnlvcrnlent  aulphide  of  iron  containing  carbon.  By 
repeatedly  evaporating  to  dryness  and  rediseolving,  a  colourless  liquid  is 
formed,  containing  ferrous  »<ullpbocyanide  and  sulphuric  acid,  TtiC'  dilute 
solution  when  boiled  is  more  or  less  decolorized,  witb  formation  of  sulphuric 
ncid,  and  on  subsequently  adding  an  alkali  to  tbo  rn|uid,  a  black  precipi- 
tate is  formed  consisting  of  bydrated  ferroso-ferric  oxide.  Hydrocyanic 
acid  is  probably  formed  at  the  same  time.  On  boiling  the  aqueous  solution 
with  alcohol,  it  loses  its  colourj  gives  off  bydrocyanic  acid,  witb  forma- 
tion of  a  brown  precipitate;  and  if  subsequently  supersaturated  with  an 
acid,  yields  prussian  blue.  (Meitzcndorff.) 

The  solution  of  this  compound  in  a  small  quantity  of  wafcer  ha.';  a 
deep  blood-red  colour;  the  dilute  solution  is  reddish  yellow.  This  solu- 
tion is  obtained  in  an  impure  state  on  mixing  a  ferric  salt  witli  hydroaul- 
Iihocyanic  acid  or  sulphocyanide  of  potassium.  The  liquid  gradually 
OSes  its  colour  on  exposure  to  Eunsbino  (Grotthuss,  A.  V'ogel),  and  is 
immediately  decolorized  by  sulphuretted  hydrogen,  protocblorido  of  tin, 
and  other  deoxidizing  agents,  which  convert  the  ferric  into  a  ferrous 
salt;  but  the  red  colour  is  instantly  restored  by  the  action  of  the  air  or  of 
nitrous  acid.  (A.  Vogel.)  —  Solution  of  chlorido  of  gold  decolorizes  the 
liquid,  and  forms  a  yellow  precipitate  [of  sulphocyanide  of  gold?]  (A. 
Vogel.)  Alkalis  decolorize  it  by  precipitating  the  ferric  oxide.  Many 
acids^  as  phosphoric,  arsenic,  iodic,  and  oxalic  acid,  even  in  i^nmll  quan- 
tities, decolorize  the  liquid,  in  which  ca^e  the  addition  of  a  forrio  salt 
restores  the  colour  (Pelouze,  ^«n.  Chim.  Pkys.  44,  21 C.)  But  hydro- 
chloric acid  does  not  destroy  the  colour;  oven  in  strong  bydrocUlnric  acid, 
a  trace  of  scsquichlorido  of  iron  is  detected  by  the  reddening  which  a 
small  quantity  of  sulphocyanide  of  potassium  produces  in  it.  Nitrio 
acid  decolorizes  the  liquitl  by  destroying  the  eulphooyanogen;  conse- 
quently tlie  addition  of  a  feme  salt  will  not  restore  it-  (Pclouzo.) — The 
italt  is  likewise  soluble  in  absolute  alcohol.  (Orotthuss.) 

Sulphocyanide  of  Cobalt. — The  beantif  itl  red  solution  of  recently  pre- 
cipitated hydr\ted  protoxide  of  cobalt  in  hydrosulphocyanic  acid,  becomes 
blue  when  considerably  concentrated  by  evaporation  over  the  water-bath, 
but  docs  not  yield  any  distinct  crystals;  over  oil  of  vitriol  it  dries  up  to 
a  yellowish  orown  crystalline  mass,  which  contains  31*0  i)er  cent,  of 
cobalt,  and  probably  therefore  consists  of  2C'NCoS',Aq.  It  is  decom- 
po<^;d  by  heal,  and  disHolves  readily  in  water  and  alcohol.  (Meitzon- 
dorff.) — When  a  concentrated  aqueous  solution  of  sulphate  of  cobalt  is 
precipitated  by  alcoholic  sutphocyauido  of  potassium,  the  blue  liquid 
filtered  from  the  sulphate  of  potash  leaves,  on  evaporation,  blue  prisms, 
which  deliquesce  on  exposure  to  the  air^  forming  6rst  a  violet,  then  a 
rose-coloured  liquid,  which  becomes  nearly  colourless  on  the  addition  of  a 
larger  quantity  of  water,  hut  assumes  a  bright  blue  colour  on  the  addition 
of  alcohol.  (Grolthuss,  GUb.  61,  70.) 

Ammonio-tidphoeyanide  of  Cobalt. — The  brown-red  solution  of  snlpho- 
cynnido  of  cobalt  in  ammonia,  if  evaporated  with  continual  addition  of 
I  ammonia,  and  then  left  over  oil  of  vitriol,  dries  up  to  a  red-brown  powder 
KDiixcd  with  Binall  crystals.  The  crystals,  which  are  doliqucecent,  may 
1^  dissolved  out  by  alcoliol.  and  separate  out  again  when  the  solution  is 
■left  to  evaporate  over  oil  of  vitriol;  the  brown-red  powder  dissolves  in 
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whieTi  formJD^  a  solution  of  a  fioe  red  colonr.     Both  the  cryateU 
Uio  powder  contain  ammoaia  aud  sulphooyauide  of  cobalt.  (Ueitsendor£J 

Sulphoc^anide  of  Xickd. — The  groon  eolutiou  of  recently  (irecipitaic4 
carbonate  of  nickel  in  hyJrosulpLocyanio  acid  becomes  syrupy  wUen  left 
to  evaporate  spontaneously,  but  <!oe8  not  crystallize.  Over  oil  of  riiriolj 
it  dries  up  to  a  yellowish  crystalline  powder  containing  31  82  p.  c.  watetj 
probably  therefore  =2Cr*NNiS'jAa.  Thie  powder  givea  off  il3  wat«r  at 
l.'iO'j  and  if  more  strongly  heated  in  a  close  veescl,  evolves  nitroeeOi 
cyanogen,  sulphide  of  carbon,  and  £u1phur,  leaving  a  brown  powder; 
this  residue  dissolves  partially  in  hydrochloric  acid,  with  evolution  of 
sulphuretted  hydnigen,  and  tnert;  is  left  a  blaclc  residue,  which  whm 
|ieated  in  a  spooo^  burns  away  with  a  glimmering  light  and  It^avvQ  oxido 
of  nickel.  (MoilzcudorfT.) 

Amvi<>mo-&ufphocyanide  of  SicJcft.  --  The  blue  sulutton  of  the  prcoed- 
lug  ealt  in  ainmonin,  if  cvuporate<i  over  the  water-bath,  yields  on  coollniTf 
blue  crystaU,  which  effloresce  elowly,  and  are  deoompoeed  by  water,  with 
separation  of  oxide  of  nickel  and  evolution  of  aauconia.  (MeitzendoriT.) 

MritzemloHT. 

2  Nn« 340     _     2:-99     2713 

Ni    2i>'5     ....     21-28     24*80 

C'NS»..„ 58-0     ....     47-r3 

NH'.CNNiS^    ....  121-5    ....  JOOOO 

Cuprous Sidphocyanidf,  C*NCu*^*.  —  Produced  by  digesting  hjrdrate^ 
coproufl  oxide  with  hydrosulphocyanic  acid,  or  with  a  mixture  of  aqoconi 
suiphocyanide  of  potaesium  and  hydroohlorio  acid  not  in  oxoea  (Bcr- 
mIiub); — ^by  prooipitatin^a  cuprous  salt  with  sulphooyanido  of  potaMivnij 
— by  pri^cipiutiug  a  dilute  solution  of  blue  vitriol — mixed  with  giMtt 
Titnol  (2  pt*,  blue  to  3  pts.  green  vitriol)  (Porrett),  or  with  sulphuroni 
acid— with  bulphocyaiiido  of  potasbium.     AVith  green  Titriol: 

KCyS*  +  2(CuO.SO^  +  2(FeO,SCy)  =  Cu-CyS'  +  KO.SOa  +  Fc=0*^SO*. 
With  bulphurous  acid: 

KCjS=  +  2(CuO,SO^)  +  SO'  -=  Cu^CyS^  +  1C0,380>. 

But  even  without  the  addition  of  a  deoxidiEin^  agent,  hydratcd  eiiprio 
oxide  or  cupric  carlx>iiate  treated  with  hydroBulphocyutiic  acid  saffiricntly 
diluted,  or  a  dissolved  cupric  mlt  treated  with  sufHciontly  dilatr  »ulnho- 

7anide  of  potawium,  yields,  after  a  while,  cuprous  8ulphc»cyanido  (Cuut, 
pr.  Cftrm.  \5t  401;  Meitxendorff ) ;  according  to  the  latter,  al»o,  tfcv 
prniluot  in  thi«  CMe  U  not  wliito  but  yellowish  ieomp.  Cnprie  8ulplia(7«itM»; 
d«oinpo»inmi  by  w»Ict1.— To  purify  ilio  precipitate  obtnined  wiiJi  grrca 
vitriul,  from  ferric  oxide,  and  render  it  perfectly  whito,  it  nitist  he  wftsbt^ 
flint  with  dilute  eulphniie  acid,  and  then  with  water.  (Liebig.) 

Clous         Mdtiaulorff 
(«t  115*)-        (•tll»*).  Ponttt. 

2  C*  - «-.     64     ....     5240     «    40*3     5l'2l     M-13 

CTNI^.....-..„.     M     ..     4754     46*7     47'M 

HO     «-.— „  ....  30    „ l*&4 

C?NCoV  „  122     ....  Urnoo     lOU  0     10000 

TtMt  Mlt  Utfrvfon  stUl  rcUint  w%Ur  at  11.^*.  but  much  Wu  than  I  At.  —  It  may  H 
Ifllilj  4tlifdnit«d  bv  be«Ui>g  it  ia  ao  o]>ea  dUh  tiU  it  brgio*  to  turn  Wvwa.  {Utbk^} 
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Cuprous  sulphocyaoide,  when  sabjecleil  to  dry  distillation,  h  reeolred 
into  sulphide  of  carbou,  and  a  residue  cou.sistin^  of  mellon  and  disulphidn 
of  copper;  at  a  strougor  heat,  snlphur  h  driven  off,  and  there  remains 
mellonide  of  copper,  which  requires  a  still  higher  temperature  to  decom- 
pose it  (Liebig,  Ann,  Fharm,  50,  347): 


then  probably; 


^CTNCuSSa  =  2CS>  +  iCu^S  +  CWj 


ACu-S  +  CN<  »  Cu-C«N*  +  3Cu'S  +  S. 


When  the  salt,  after  l)eing  dried  at  130^  ia  more  strongly  heated  iu 
a  retort,  it  turns  brown;  gives  off;  first  small  r|uantiiie8  of  g^as  and  free 
sulphur,  then  a  large  quantity  of  sulphide  of  carbon,  toj;ether  with 
nitrogen  and  cyanogen  gas,  and  leaves  a  black  powder  mixed  with  crys- 
talline Hpans^les.  Of  this  residue  hydrochloric  acid  dissolve?  a  small 
quantity,  with  evolution  of  sulphuretted  hydrogen;  nitric  acid  a  larger 
fjuantity,  with  formation  of  sulphuric  acid;  and  aqua-regia  stiU  mure, 
leaving  a  residue  of  mellon.  Henco  the  ignited  residue  appears  to  be  a 
mixture  of  mellon  and  sulphide  of  copper.  (Meitzoudorff.)  At  200^  the 
!i»alt  gives  uff  but  a  small  quantity  of  water  without  further  deconipo- 
aition;  at  a  stronger  heat,  it  blackens,  ^ives  off  hydroBuIphucyanic  acid, 
cyanogen,  sulphide  of  carbon,  free  .sulphur,  and  carbonate  of  amnmnia, 
and  leaves  a  black  mass,  which,  when  treated  with  nitric  acid,  yields 
a  copper  solution,  containing  sulphuric  acid,  together  with  a  yellow 
residue  consisting  of  copper  and  sulphur  [and  raeilon  ^.  (Claus.)  The 
dried  ualt,  when  subjected  to  dry  dJstilhitiun^  gives  off  GG7  p.  c.  water 
(12'5  p.  0.  according  to  Grotthust*),  then  sulpUurj  eulphido  of  carbon, 
eyanogen,  and  nitrogen;  and  sometimes  also  a  small  quantity  of  hydro* 
lulphocyauic  avid.  If  mixed,  before  heating,  with  half  its  weight  of 
copper  liliiig^,  it  gives  off  a  large  additional  quantity  of  gaa,  which 
behaves  like  cyanogen.  (Porrett.)  —  Cuproua  snlphocyanrde  burns  with  a 
blue  flame  wheu  heated  in  the  air.  —  Mixed  with  5  pts.  of  chlorate  of 
potaHh,  it  detonates  violently  by  percussion,  heat,  or  electricity,  or  when 
touched  with  oil  of  vitriol.  (Porrett.)  It  is  decomposed  by  digestion  with 
ulitoralo  of  |Kjtash  and  hydrochloric  acid.  (Grotthuss.)  —  Strong  nitric 
acid  blackens  the  salt  with  effervescence,  converting  it  into  cupric  sulpho- 
cyaoide, then  dissolves  this  new  compoumi,  with  increasing  effervescence, 
and  forms  a  green  liquid,  containing  the  e>ulphur  in  the  form  of  sulphuric 
acid.  (ClauB,  Meitzendorff.) — Hot  oil  of  vitriol  foruifs  cupric  sulphate, 
with  evolution  of  sulphurons  oi'id;  if  the  quantity  of  oil  of  vitriol  added 
be  very  small,  a  black  substance  separates  out,  partly  consisting  of  sul- 

Chide  of  copper.  (Meitzendorff.) — Cold  strong  hydrochloric  acid  exerts 
at  a  slight  action  on  this  compound;  but  the  same  acid  when  hot,  dis- 
solves it,  separating  dichloride  uf  copper,  if  the  quantity  of  acid  added  is 
but  small.  (Meitzendorff.)  According  to  Grotthuss,  iiydrochlorJo  acid 
[probably  dilute  ?]  exerts  no  action,  even  at  a  boiling  heat.  —  Sulphuretted 
hydrogen  decomposes  cuprous  sulphocyanido,  forming  sulphide  of  copper, 
but  only  when  water  is  present.  (Porrett.)  Cuproua  sulphocyanide  sus- 
pended in  water  behaves  with  i3ulphuretto<t  hydrogen  in  the  same  manner 
as  sulphocyanide  of  lead  (p.  87),  excepting  that  the  decomposition  in 
still  more  partial,  so  that  the  salt  merely  assumes  a  brownish  tint;  the 
decomposition  ceases  as  soon  aa  the  water  has  become  charg(.H]  with  a 
certain  small  quantity  of  hydrosulphocyanic  acid.  (Viilckel.)  On  the 
other  haml,  Jamieson  found  with  this  siibtunce  the  same  relations  as  witU 
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carbon,  cymaogea,  aod  other  robtile jmJaete  aia  tbea  praa 
■MM  npiiQj  aammee  a  brownUb  velfov  colour.  (Hall.)  ^ 

Cvpric  SmlpkocyoRide. — 1.  0)>Ubied  hy  nnaicxBtaff  bj^dtated 
oxifle  or  copric  carbooste  in  exccM  of  cooeenkiatetl  orwiMalj 
acid.  (ClaBi,  Metlieniiorff.)  —  S.  B/  addi^  valpbocjaBidA  of 
not  in  exee«;  to  a  coocentrated  aqaaoaa  MiatioB  of  a  eapne  m 
Maitzendorff.)  If  tbe  mdfhiocjuudt  of  |int«aMa»  W  ia  aTc—i, 
pteetpitatp  is  formed.  (Claas.)  Wben  mm  macaatiated  ■alatioM' 
Med,  the  precipitate  tarns  grev,  bcin^  contaoiinatad  vitb  caproaa 
^jraaide;  tbe  eopenntaot  ]ii|aid  exLibita  a  browanb  oaloar,  dao  la 
.wanncw  of  a  mudi  (quantity  of  capric  sulphocyaokle  uMiiaiin  ia 
(ios.  (MeitsendorC )  Wubing  with  water  would  deeDBipoee  tba  pr»*j 
cipitAto  (CUuJs);  it  inaM,  therefore,  be  preeaed  between  jiaper  aod  aritij 
orer  oil  of  titrtol.  (Meitxendorff. )  When  dilute  solutions  ore  BMd,  a* 
precipitate  is  obtained,  but  a  yellAwi^h  creeo  mixture  U  furmed,  &oaa 
which  sulpburous  acid,  suipbito  of  potash,  protocblonde  of  tin,  anf 
vitriol*  aaadioblonde  of  copper  diowWcd  in  bydiocblorir  acid,  throw  dova; 
white  cnprons  ralphocyanidc.  (I'orrett.)  — V  3.  According  to  Uall(Jaa. 
i*ktirm,  76,  04).  tuc  b«»t  mode  of  preparing  this  oompouad  is  to  add 
•light  exesM  of  sulphuric  acid  to  a  moderately  concentrated  solal 
•alpboeyaaida  of  potaasiam  previuusly  freed  from  air  by  boiling 
to  cuol,  and  then  to  add  a  »taratcd  solution  of  onpric  sul[diata  a 
from  air.  The  eonpoand  then  aaparatea  in  tbe  wm  of  a  bUck  _^^ 
itate,  which  may  ea«ily  be  washed  with  water  freed  Iron'^ir 


MOMNI* 


CtPRIC   SULPIIOCYANIDE. 
Velvet-block  powder,  inodorous  when  dry.  (Claaa,  Meitxendorff.) 

Meltzendorff'.         Claos. 

Cn  32     ....    35*56     35-56     359 

atsS> 58     ....     64-44 64-21     597 
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C«NCqS2....     90     ....  10000    99-77 
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The  salt  analyzed  by  Meitxendorff  had  been  dried  at  100*  over  oil  of  %'itriol.  Both 
MeitzendoiiT  and  Claus  determined  the  amount  of  aulpbocyano^a  from  that  of  the 
iolph.itc  of  burytn  obtained  from  it. 

The  salt  decomposes  at  a  temperature  a  little  above  I00°j  when 
stibjected  to  dt-y  distillation,  it  gives  off  a  small  quantity  of  hydrosulplio- 
cyanio  aeid,  then  sulphide  of  carbon,  then  a  tulerabl}''  large  quantity  of 
free  sulphur,  and  leaves  a  brownish  residue,  which,  when  treated  with 
aqua-rej^ia,  leaves  a  yellow  body  roseniblioir  nieUou.  (Clans.)  Accordingly, 
this  decomposition  yiehla  but  Htllo  cyauo«:en,  but  large  quantities  of 
nitrogen  and  sulphide  of  carbon,  (he  residue  bein;;  a  black-brown  poivder, 
nuxed  with  cr^'stalline  spangles,  and  consisting  of  sulphide  of  copper  nnd 
a  body  resembling  mcUon.  The  salt,  when  immcrpou  in  nitric  acid,  first 
turns  white  and  then  dissolves  with  formation  of  sulphuric  acid.  It 
dissolves  in  warm  oil  of  vitriol,  first,  however,  turning  white;  in  a  smaller 
quantity  of  oil  of  vitriol  it  disdolvea  with  separation  of  a  black  substance 
containing  Bulphido  of  copper.  It  does  not  dissolve  in  cold  hydrochloric 
acid;  but  that  acid,  when  not,  dissolves  it,  first  turning  it  white.  (Meitzen- 
dorff.) — Wheu  treated  with  a  small  quantity  of  water,  it  is  converted 
into  a  grey  mixture  of  rupnuia  and  cupno  eulphocyanide;  a  larger 
quantity  of  water  converts  it  completely  into  white  cuprous  sulpho- 
cyanide.  The  green  aqucoua  solution  thoreby  formed  contains  hydrosul- 
pnocyanic  acid.  Hence  the  compound,  when  exposed  to  moif^t  air,  takes 
up  water  with  avidity,  and  exhales  the  odour  of  hydrosulphocyanic  acid. 
(Clans.)  The  dried  salt  is  less  quickly  decompobed  by  water;  the  decom- 
ptisition  is,  however,  accelerated  by  ncut.  Tlie  water  takes  up  hydro- 
cyanic and  sulphuric  acifk  aa  well  as  hydrosulphoryanic  acid,  the  relative 
quantities  of  the  several  products  of  the  decomposition  being  represented 
with  safficient  accuracy  by  the  following  equation  (Meitzendorff): 

I2CaNCiiS«  +  OHO  =  2S0»  +  C?NH  +  6C?NHS3  +  6C*NCu-S«. 

Alcohol  produces  the  same  decomposition  a£  water,  but  leas  quickly;  at 
a  boiling  heat,  however,  it  acts  more  readily  than  when  oohl.  (Claus.) 
A  highly  concentrated  solution  of  sulphocyanide  of  potassium  dissolves 
the  salt  with  effervescenco  and  evolution  of  liydrosulphocyanic  acid, 
forming  a  bro\vn  liquid  from  which  water  throws  down  cuprous  sulpho- 
cyanide. Aqueous  solution  of  potash  separates  froni  the  salt  a  yellow- 
green  mixture  of  hydrated  cuprous  and  cupric  oxides.  Ammonia  dia- 
aolvcs  the  salt,  forming  a  deep  blue  solution,  and  leaving  the  fianio  basic 
salt  ju  in  the  case  of  cuprous  sulphocyanide.  (Claus,  J.  pr,  Cfam,  l.'i, 
401.) 

Cuprous  Sulphoctianidc  ti'itk  iiwwwnirt.— The  solution  of  cuprous 
sulphocyanide  in  warm  ammonia  deposits  thin  grey,  crystalline  lamina^ 
as  it  cools.  If  the  bluing  of  the  liquid  be  not  prevented  by  keeping  it 
from  the  air,  the  lamina?  exhibit  a  steel-blue  colour  when  viewed  through 
it,  (Meitiendorff.) 

Cupric  Sulphocyanide  with  Ammonia.  —  Obtained  by  dis.soIvlng  cupric 
sulphocyanido  in  ammonia,  or  by  digesting  the  cuprous  sulphocyanide 


M 


ilETinrLENK:  SKCONDART  NVCLKU3  C?NH. 


with  ftmmftDui  in  contact  with  tlie  air;  erapormtiDg    the  aolation  wil 
frv<)ueDt  atidiiiou  of  ammonia;  and  finally,  either  leaTing  it  to  en 
[iKte  over  oil  of  Titriol  or   mixing   it  with   absolnte  alcohol.     In 

nnall  blue  needles  arc  proauccd,  which,  when  moderately  heated^ 
[■IB  a  retort,  fose  with  copious  fomtalion  of  babbles,  and   ^ield,  6rst 

le  aabliiuate  of  folphocyanide  of  ammoniuni,  then  nitrogen  ga% 

[^(yviogen^  and  free  salphur,  ant]  learo  sulphide  of  copper,  together  with 

ftnbctaneo  rwembting  mellon.  (Meiticndorff.) 

Mdtavdorff. 

NH>  .„, 17     .«.     15  89     16*01 

Co 32     ....     29  »l     30-M 

t^ff    53     .,.     5420 

NH*,C«NC«I^  lOr     ....  10000 

Mercwoms&uIpkccyoftuU, —  Formed  bj  precipitating  mercuroo^  Bitiatt 

ith  tttlpboc^Dide  of  potaasium.   (Wohler,  Gilb.  69,  273.)     The  soluliou 

lUst  be  rerj  dilute.  (Claus,  J.  pr.  Chem.  15,  406.)     The  white  preci* 

pilatc,  if  beate<I  after  drying,  to  a  temperature  short  of  redness,  cwella  up 

*addenly.  ^vin^  off  nitro^n  gas,   vaponr   of  sulphide  of  car)>on,  and 

vapour  of  mercury;  and  forms  a  very  bulky,  frothy  ntasa,  consisting  of 

Ifraphite-like  lamina,  and  containing  carbon  and  nitrogen  [a  mixture  nf 

irlton  and  «uJphide  of  mercury].     Thi«  maai,  when  more  atrungl v  heated, 

ield«  cinnabakr;  it  is  not  attacked  by  carbonate  of  potash,  or  by  most 

?id«^  even  in  a  high  state  of  concentration;  but  a^ua-regia  first  ooloun 

yellowish  white,  and  then  die$otves  it,  with  erotntioa  of  nitric  oxide. 

Wohler.)     Clans,  on  heatin^r  this  subctance,  obtained  sulphide  of  carbon, 

tofen,  salphide  of  mercury,  and  a  residue  of  mellon.     [Free  awf- 

uwt,  howerer,  likewise  distil  orer;  for  the  qnaBtity  of  ralplnr 

'^W  Bot  sufficient  to  form    both   salphide    of   caibon  aad  salphide  of 

iMVDiiry]. 

Mervnrous  solphocyanide  is  rery  little  attached  by  mtrie  aei^  hoi 
Ti*ry  rmdily  by  a({aa-regia,  eren  witooat  tbe  aid  of  baaL  fdaw^)  BV- 
d^  or  hvdrufulphuric  acid  traajfonna  it  into  cbloffsoa  oc  fllffhBt 

i  and  bydn>6ulphocyaoic  acid.  (Wdikr.) 


»HC 


CS9 


...  t^a 


C^iUl^ VA 


af  hydfwIpliOfyMik 
v«|io«mtiii^ 


aod.  fatarated  with  vcfcarie  exid^yieM^  \j  ipaalueoas  ef«j 
coloarieM  MedUi»  united  ia  ntfialed  m»mm,  tM  iMnag  a  sharp 
taaie.  TWm  o^iteb  eottUia  watoTr  >*4  wfan  htatad,  pt^  oCi 
great  Tiokoei^  lUy  gai,  salpUde  oC  caf^oa,  a  gas  bariaig  a  pKll 
•4aw ;  aod.  likeviat  (aeeocdiag  to  BavUm*  LrMmtA)  car^Moala 
tmoMmam;  anarvaidi  ttoy  jwld  a  aaUtasate  of  ciaaahar,  imd  a  ytlhm 


[ptoteUy 


■*-}•    ( 


totbe 


Jfemsrw 
«f  tfca  «M»pe«»d  of  aieetvfie  mdfkotjnU^  with  s«l|4ocyanidc  of  , 
ihai,  tlnovadawa  a  U»M-y«lWw  p«Mer.  TU»  pow^r,  when  hs^ed  to 
IXf .  iieoaipaeta  laddily  with  a  ili|ht  anltMa^  wherrtv  it  is  t«Tt]y  pro- 
p'  *  ktm  iW  umd^  vuh  pradswtMtt  of  a  my  ■iikn'  aad  Uaa  'iasM. 
mm  of  ■alfiwraM  aeU^  afWr  wUdh  it  giw  off 
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snlpbide  of  mercnry,  and  ultimately  leaves  a  residue  of  mellon.  When 
mixed  with  bunit  litiie,  it  may  be  heated  without  explosion  or  evolution 
itf  aniinonia;  but  with  hydrate  of  lime,  it  yields  carbonate  of  ammonia, 
like  other  6uI|)bocyanitie8.  Aqneoua  acids  and  alkalis  act  but  sliglitly 
upon  it;  ueverthelew,  alkalis  abstract  a  email  nnantity  of  the  sulpho- 
cynoogou^  and  boiling  potash  changes  the  eolonr  of  the  powder,  though  it 
does  not  eliminate  ammonia.  (Claus.) 


^ 


3  lie 

C=NSa „.... 

20 « 


300 
58 
16 


Clam. 

80-2J     79-8 

15'51     15-6 

4-28 


C»NH6S>.2HgO 


374 


100-00 


Of  the  same  nature  is  doubtless  aUo  the  lemon-yellow  amorphous 
body  which  Berzelius  (Schio,  31,  :*7)  obtained  by  conliuuous  digestion  of 
aqueous  liydroaulphocynnic  acid  witli  excess  nf  mercuric  oxide,  and  which 
he  regarded  as  mercurous  sulphocyanide.  This  substance  dissolves  in 
hydrochloric  acid,  and  is  precipitated  unchanged  from  the  flolulion  by 
water.  It  is  not  decomposed  by  potash-ley  or  by  digestion  with  the 
greater  number  of  acids;  but  when  treated  for  some  time  with  strong 
aqua-regia,  it  undergoes  decomposition. 

Snlphocyanide  c,f  Mtrmtrij  and  Potansium,  —  Formed  in  the  de- 
composition of  niercurou^  nitrate  or  calomel  by  concentrated  sulpho- 
cyanido  of  potassium^  half  of  the  mercury  being  separated  in  tlic  free 
state: 

2Hj5Cl  +  3KCyS«  =  2KCI  +  2Hg  -t-  KCJS^2HgCyS^. 

To  prepare  the  compound,  therefore,  calomel  and  tiulphocyani<Io  of  potas- 
BJura  are  triturated  together  in  Btj^ual  quantities,  with  gradual  juMition  of 
water;  the  liquid  separated  by  61ti  alion  from  the  black  mixture  of  mercury 
and  undecomposod  calomel,  and  evajjoratod  till  it  crystallized;  and  the 
refiiiltiog  cubes  and  octohctlrons  of  chloride  of  potassium  separated  from 
the  yellow  tables  of  the  double  sulpbocyanido,  which  latter,  when  purified 
by  recrystallixatiou  from  boiling  alcohol,  are  converted  into  snow-white, 
heavy  needles,  having  a  pearly  lustre  and  nnitcd  in  radiated  masses. 
The  salt,  when  heated  to  180^,  turns  yellow,  and  afterwards  black;  at  a 
higher  temperature,  it  ^dvee  ofl*  sulphide  of  carbon,  free  sulphur,  and 
sulphide  of  mercury,  and  finally  leaves  Biilplincyanido  of  potassium,  pro- 
bably mixed  with  mellonide.  Ammonia,  added  to  the  aqnettus  sulution 
of  this  compouud,  throws  down  lemon-yellow  mercuric  oxy^ulphocyanide; 
potash  forms  an  orangp-ycllow  precipitate  of  mercuric  oxide,  to  which, 
however,  a  trace  of  sulphocyanogen  obstinately  adheres.  The  salt  dis- 
solves with  difiiculty  in  colu,  more  easily  in  hot  water;  very  easily  in 
aqueous  sal-ammoniac  or  chloride  of  pota^ssium;  readily  in  alcohol,  espe- 
cially at  a  boiling  heat,  and  likewise  in  ether.  (Clans,  J^.  pr.  CAewi.  15,407.) 


K 39-2 

2  Hff 200-0 

3  (7NSS 1740 

Aq    


Clou?. 

9'49     9-1 

48-40     471 

42-11     41-8 

1*0 


413-2 


100-00 


C=NKS3,2CNHgS» 

The  crystalf  examined  by  Claui  loit  1  per  cent,  of  nter  when  BtroDgly  heated. 
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Cyanide  of  Mercury  with  SulpkocyaHiiU  of  Po(a$$iwn.  —  Formed  lii 
disfiolving  ]  A.t.  milphocyaaide  of  potassium  and  2  At,  cyanide  of  morcm 
in  hot  wator^  and  cooling  the  flolution.     Broad  lamins>  and   long,  whiififj 
shining  needles,  (C.  Bockmaun,  Ann.  Fharm,  22,  153.)     This  is  doobt- 
less  identical  with  the  silvery-lustroua  salt  slightly  soluble  in  cold,  botj 
very  eaaily  solnble  in  hot  water,  prerioasly  described  by  Porrett.   (^a4«br 
17,  288.) 

Ciyitailiied.  Buck  msnn, 

K  „ 39-2     ....     11*22     11  06 

2  Hg „ 2000    ....     57-27     «.    47'22 

3  CS    78  0     ..„     22-34 

2  S     320     ....       9-17     9"U 

CNKS?,2C-NHg 349*2     ...  100  00 

Cyanide  of  Mercury  with  Sulphocyanide  of  Barium,  —  The  solution  of] 
cafbonatc  of  baryta  in  hydro^ulpUocyanic  acid,  mixetl  warm  with  cyanide 
of  mercury,  yields  small  nacreous  laminic  on  cooling.  (Bockmann.) 

CryitalHztd,  BiSckmano. 

B« 68*6  ....  18*12  18  00                       j 

2Hg ™, 200*0  .„  52-83 51*80                         ' 

3C«N    ^ 78'0  ....  20*60 

2S    .„ 320  ....  8--I5  „       8-45 

C«NBaS',2C»NHg    ....     378*6     ....  10000 

Cydnide  of  Mercury  toiih  Sulphocyanide  of  Ccdcitim, — Obtaine<l  w  % 
similar  manner. — White  shining  laminro.   (Bockniann.) 

CryatuUizfd,  Backmann. 

C« 20  ..«  6*06  5*H2 

2H|c 200  ....  60*61  59-93 

S  CN  ^„...„ 78  ....  23-63 

2  8   „ 32  ...  9-70  913 

C*NCiiS»,2C^NIIg   330    ....  10000 

Cyanide  of  Mercury  with  Sidpkocyanidi  of  J/a^n^xi um.— Preptlt*!  ia 
%  flimilar  manner.     White  crystalline  powder.  (Bockmann.) 

Oy$talliitd.  BOck  miton« 

Mg    . «  12  ....  3'7S  « 3*96 

2llg    ....™.„.„.^ „  200  ....  6211  ^....    6I6T 

3  C^N  «.  78  ..„  2<'22 

2  S  « «  32  ....  9-94  10*10 

(7NMg6*,2C*NIIg 322    ...  lOOOO 

SutfihocyaniiU  of  *S'i/tw.  CNAp^S^  —  Hydrosulpbocyanlc  acid  inJ 
lulplincynnido  of  potassium  yield  a  white,  cnrily  precipitate  with  nitrate 
©f  nilvcr  (Porrct I.)— Sulphocyanide  of  silver  blackens  by  ei^xMun  to 
light  more  quickly  than  the  cblorido.  t  Grottliuss.)  Also,  when  dried  for 
time  at  200^,  and  then  more  strongly  heated,  it  still  ffivcs  off  a 
II  quantity  of  hydrosulphocyanic  acid.  (Volckel.)  —  Drj' chlorine  pw 
^9fU  np<m  dry  sulpbocyuiiiJo  of  silver  even  at  ordinary  tcmnrratoieCi 
•olonring  it  scarlet,  causing  an  evolution  of  heat,  and  forming  chloride  of 
•ulphur,  tixcd  chloride  of  oynnogen,  and  a  sulphocyonogen-compound.  if 
'ft^n  bcatcd  in  ihe  atmofiphere  of  chlorine,  it  turns  yellowish  nd,  and 
yieJdfl  a  yvllowish  red  sublimate,  small  in  quantity,  howerer,  bMAUB  tbe 
deoompontioQ  of  tbe  snlpboryanido  of  silver  is  but  imperfect. — Tbii 
ycllowifh  red  suMimater  treated  with  potassium,  yields  sulphocyftBide  of 
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potassium,  llie  action  being  accompanied  with  appearance  of  fire  and 
evolutiuD  of  a  brown  gas;  it  is  insoluble  in  water,  ami  in  all  acids  except- 
ing nitric  acid  and  oil  of  vitriol.  (Licbi;»,  Po/;f;.  15,  HAG.) — If  tlio  fb.lorine 
gas  haa  been  previously  freed,  il^  completely  as  possible,  from  water  and 
hydrochloric  acid,  it  form^,  with  suiphocyanide  of  silver,  nottiin^  but 
chloride  of  sulphur,  cliloridoof  t^anogcuj  and  chloride  of  silver,  (V^olckel, 
Wn7i.  P/tarm,  43,  99): 

3C»NAgS'  +  12CI  =  6SC1  +  SAgCl  +  C«N»C!'. 
Chlorine-Tvater  decomposes  sulphocyanide  of  silver,  forming  chloride  of 
silver,  sulphur,  ammonia,  and  carbonic  acid.  (Groltbuss,  Schw.  20,  240.) 
Sulphocyanide  of  silver  dissolves  in  anniioniii.  It  docs  not  dissolve  in 
nitric  acid,  nitmtc  of  silver,  or  hydroaulpliocsj-anato  of  ammonia.  (Aschoft*, 
iV.  Br,  Arch,  3,  18.) 
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{PhiLifoff.  J,  17,2^0.) 

12    ....       7-23    7*20 

U     ....       8-13     

108     ....     6508     

32     ....     rj-28 

0-05 


C->rAg,S'  166 


100*00 


T  SnlphocyanUU  of  Silver  and  Polas$ium. — A  solution  of  sulpho- 
cyanide of  silver  in  sulphocynuido  of  potassium,  satuiutcd  white  hot, 
depositiii,  if  left  to  stand  over  «ulj«Iiiiric  acitl,  culourlcss,  xhiniuy  crys- 
t.ils,  which,  when  freed  from  the  mrttbcr-lii|iior,  tire  jHTinanout  iu  the 
air.  The  cryeliils  belong  to  the  rhombic  system  ami  form  modified 
rhombic  octohedrong.  Water  resolven  tliom  into  sulphocyanide  of  polaa- 
sium  and  crystalline  sulphocyanide  of  silver.  They  melt  at  140'',  and 
are  decomposed  at  a  higher  tcmporatare.  (Hull,  Ann,  Fkarm.  76,  OU.) 

Hall. 

K   39-2    ....     14-89     15-U 

A(r 108*0    ....     41-03     39-95 

2C-NS=    llC-0     ....     44-08     4401 

C^NKS'.C'NAgS*    ....     263-2     ...  100-00     1)9  09 

Recently  prrcjpiuted  L'jantde  oF  silver  is  dissolved  in  large  quantity  by  a  concen- 
trated ftoltitiun  of  cyanide  of  polaaaiura.  Water  arldrd  to  lliu  solotion  throws  down 
crrstaUiiie  sulphocryanide  of  aiher.  Nu  detinice  cotnpoiind  could  bo  iiiolatvd  from  this 
•o'lution.  Recently  precipitated  cldoride  of  silver  also  dissolvea  abundantly  in  solution 
of  lutphocyunide  of  potassium.  (HuU.)  ^ 

Sidphocyanide  of  ffo/t/.—Sulphocyiiuide  of  potassium,  but  not  free 
IiTdroaulphocyanio  acid^  form.?,  with  sulution  of  chloride  of  j^ohl.  a  flesh- 
coloured  precipitate  easily  soluble  in  ammonia.  Tlio  precipitate,  treated 
with  hydrochloric  acid,  assumes  a  dark  purple  colour;  with  alkalis  it 
turns  yellow  and  gives  up  some  of  its  sulphocyano^eu;  sulphocyanide  of 
potassium  dissolves  it,  forming  a  purple  solution.  (Grotthuas.) 

Bimlpltocyanide  of  Flatlnum. — Yellovvish  white,  iiuoltiblo  in  water, 
but  soluble  in  aqueous  acids  and  atjucous  metallic  chlorides,  from  which 
solutions  it  is  precipitated  in  yellowish  white  flakes  by  water. 
(Qrotthusa.) 

ProioiulpKocyanidt  of  Palladium. — Readily  wloblo  ia  water.  (Pur- 
re  tt) 
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pewkmfi^  !•  ht 


in  ompificU 


To  llkta  head  belong  the  following 
fomiulflD. 

UydrotMio-ntipkoprumrie  ariJ=  C^NH'?. 
IIydran2otMin=0'S  U'S*. 
Ilydrop^sulffkocyanU  aci'</=C*NHS*. 
Pteudoiulphoeyanoffeu  (ooinposition  not  jet  detcnxuncd). 
ffydrotAiocyanic  aaJ=C^m*S'H>^. 
SeiqmMydrvtuipKai4  </ Cytnc^m^C^^PH^. 


Hydrothio-sulphoprussic  Acid. 
CNHV=C»NH.S'HS=C»AdS,S*=(?A<PS«+JCS"- 

Zeisb  (1824)  Sdkif.  4\,  100,  and  ITO.^^ha.  PAann.  48,  95;  also  /.fr. 
Cicm.  30,  2»3. 

Formation^  Prrparatiou,  and  Properties, — Tli«  aminvuia-Mli  of  Uib 
acid  u  formed  bv  the  aolion  of  «al|>hide  of  earboD  on  aleelMil  aatmliai 
witli  ammontociJ  gas  (II.  S05);  also  by  treating  hvdro*ttlpbo<rarbonaU  of 
ammuuia  with  alcohol  (II.  463). — Tho  eolation  of  this  salt  in  3  yU,  of 
vator  is  mixed  with  sulphuric  or  hydrochloric  acid  diluted  with  twice  tl< 
quaotity  of  water,  then  quickly  dilnle*!  with  a  larger  quantity  of  water, 
wborcby  the  separatioo  vf  tho  hytimtbio-sulphopruasie  acid  is  e fleeted.^ 
Tbia  compound  is  a  transparent  and  colourless  oil  (if  tho  4ttaaUty  of 
wator  uilAed  bo  not  exactly  that  which  ia  required,  the  oil  U  coloured 
and  opaque).  It  remains  pomianent  for  a  few  minuter  ander  the  ftci<l 
liMuid.  but  decompottCB  daring  the  attempt  to  pcpaiate  it  from  that  liquid* 
(Zeiso.) 

CaleoUtioa,  according  to  Zeice'i  apotBents. 

tC 12 15-:» 

N 14     ^ l»-4« 

9H._. - ^ „„ I  2-<ia 

3  S  „ „.     48 Ml  6 

C»NH=S* _  .     76     „..._  lOtt'OO 

According  to  Zcise,  it  is  =:  CNHS^.HS,  t.c,  hydrovolpbocwiie  or 
Elnlpbopniasie  acid  +  H  vdro5ulphoric  acid  ;  Aeeordisf  to  Banalivaf  i^clri.)» 
Huid  Volchol  (Pofj^.  G3,  95* >.  al«o  C»NHS«  +  HS,  the  CNH  being  lap- 
jpooed  to  bo^  nut  hydrocyanic  acid,  but  a  hyptJthetieal  nulical,  Vm»0,a$ 
[Ibat  tho  oompoand  conUins  1    At.  hrdrosniphnrio  acid  umtod,  not  wilh 

Iiydroeulphorfanie  nr'ui,  but  with  1  At.  SutpAtdt  o/  Vrtnt;  aeccKrdtiig  •• 
Xnm-  ly,    151),    it    is    C»AJS,S»,       Tho    focntth 

C*A'l  ;k  di'preo  of  Probability  hi^jher  than  that  i^tnajd 

ihc  rest,  frum  tho  (ibcility  with  wbicb  the  cumpound  giro*  off  «u1pkid«  of 

<»rboD. 

Ik<impc$\iion$.     1,  When  culpburio  aeid,   but  iligiiUy  diluted,  it 
T«d  upon  the  crystallised  araaionia-eait  of  this  acid,  a  while,  uUewy 
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Bubsi&nee  sepftrates  out,  iniioluble  in  wator,  but  ilecompoBln;^,  after  a  while, 
wben  Jeft  in  contact  with  Uiat  lifjiiitl.  When  aulpburio  or  hydrochloric 
acid,  dilated  with  8  tiinc^  its  ainuunt  of  water,  is  mixed  with  iho  salt 
ilissolred  in  12  parts  of  water,  tho  mixture,  which  is  clear  at  firsts 
exhibits,  after  a  few  miuutes,  a  turbidity  which  extends  from  below 
upwards,  disappears  on  the  addition  of  more  water,  reappears  after  a  while, 
disappears  again  on  a  still  further  addition  of  water,  reappears  after 
another  interval,  and  so  forth,  till  tho  dilution  has  Inien  carried  to  a  great 
extent;  but  the  greater  the  degree  of  dilution  attained,  the  longer  is  the 
interval  which  elapses  before  the  turbidity  appears.  If  the  iit^uid  be 
then  left  for  1 2  hours  in  a  well  stopped  bottle,  sulphide  of  carbon  separates 
out,  and  tho  liquid  then  contains  an  ammoniacal  salt,  and  probably  also 
hydrocyanic  acid: 

2CNH'&>  =  C-NH  +  NH»  +  2CS«  +  S». 

The  S*  appear  to  remain  in  solation.  (Zeis©.) — Chlorine  water  and  ferric  salts 
added  to  the  aqueous  solution  of  hydrothiosulphoprussiatc  of  ammonia, 
supersaturated  with  an  acid,  throw  down  white  shining  scales  of  hydran- 
zothin  C'NH'iS*  (Zoisc).  vid.  Hydranzothin. 

The  compounds  which  hydrothio-sulphopmssic  acid  forms  with  salifiable 
baaes— called  iiidphocyanhifdraif&  by  Berzeliuy,  hiive  probably  the  composi- 
tion C»NHMS^=DNHS^MS,  being  made  up,  na  it  were,  of  1  At.  of  a 
sulphide,  with  1  At.  hydrosulphocyanic  acid.  Tho  alkaline  compounds 
are  colourless,  those  of  tho  heavy  metals  sometimes  of  a  light,  somctimea 
of  a  dark  yellow,  rarely  white.  Tho  alkaline  salts  di8fl<>lve<l  in  water 
are  converted,  at  a  temperature  near  lOO"",  into  sulphocyanides  of  the 
alkali-metals,  with  separation  of  sulphur.  The  alkaline  '^»■lts  dissolved 
in  alcohol  and  exposed  to  the  air,  are  converted  into  sulphocyanides,  with 
separation  of  sulphur-crystals,  even  at  ordinary  temperatures: 

C-NHKSa  +  o  -=  CONKS'  +  8  +  UO. 

With  lead-salt^  and  fflerouric  salts  thoy  form  white  precipitates,  which 
spontaneously  resolve  themselves  into  sulphides  and  nydrosulphooyanio 
acid,  becoming  first  yellow,  then  reddish,  then  black;  with  copper 
and  silver  salts  they  form  yellow  prccipitateSj  which  undergo  tho  same 
decomposition  on  the  application  of  heat; 

C'NHCuS'  -  CnS  +  CWHS*. 

These  precipitates  undergo  a  similar  decomposition  when  treated  with  a 
Bolutiou  of  potash.  (Zeiso.) 

C»NHCuS^  +  KO  -  CuS  +  C«NKS«  +  HO. 

ffpdrothio-SMlphoprxtuiaU  of  Ammonia^  Rydrothia-ti^anide  of  AmmO' 

kyum.  NH',C»NH'S='=C'NH  (Nil'}  SM— Absolute  alcohol  is  completely 
kturatod  at  lO'^  or  IT  with  ammoniacal  ga^i;  100  yis,  of  the  solution 
mixed  in  a  wide-mouthed  glass  with  16  pts.  of  sulphide  of  carbon  dis- 
solved in  40  parts  of  absolute  alcohol;  the  glass  immediately  closed  air- 
tight; the  mixture  shaken  up,  and  left  to  ilielf  for  a  tpiarter  of  an  hour 
at  15^  From  the  liquid,  which  gradually  turns  brown,  hydrosulphocar- 
bonate  of  ammonia  crystallizes  out  first, — then  after  half  an  hour,  a  con- 
tinually Increaaing  quantity  of  hydruthio-sulphuprusdiate  of  ammonia.  If 
the  solution  be  too  much  coole<l,  a  larger  quantity  of  sulphocarbonate  is 
formed.  An  hour  and  a  half  after  mixing,  tbe  liquid  is  poured  through  a 
6Uer  wetted  with  alcohol  into  another  similar  glaas,  the  veesel  quickly  and 
! n  2 
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arcuralol r  closed,  and  loft  to  stand,  first  at  +  1 5°  then  attcmpeiutnres  bet wc^. 
H-  8°  and  0°.     In  24  bourg,  tht;  greater  part  of  liio  hydrolhio-fiiilphopni- 
sialc  of  ammonia  crytitalUzesout;  the  quantity  which  separates  afterwardt 
is  but  enmll,and,moreovcr,  aportinii  may  bo  decomposed.  Heaoe,  after  the 
lapse  of  from  30  to  48  hours,  tlio  liquid  maybe  decnnted;  the  eaJt  washed 
Ft'voral   times  with  a  very  small  quantity  of  ice-cold  alcohol  (then  aJMj 
with  ether,  according  to  Bcrzelius*,  till  the  liquid  which  runs  through  n*' 
longer  cxhibiti  any  perceptible  colour;  and  the  crystals  pressed  betwecM 
filtering  paper.    To  render  the  ealt  periuanent,  it  must  be  further  dried  IB 
vacuo,  over  chloride  of  calcium.    If  it  contains  hydrofiulphocarbonato  o(] 
araraouia^  it  must  be  exposed  for  a  few  minutes  to  tho  air,  vrbcreupoo  tbtj 
hydrodulpbocarbonate  will  partly  volatilizOj  partly  deliquesce  and  sink 
into  the  paper.     If  tho  salt  produces  any  turbidity  on  being  dissolretl  A 
water,  it  coiitains  sulplitdo  of  carbon.     If  it  forms  a  red  instead  of  a  whitttj 
precipltalo  with  Icad-salts,  it  contains  hydrosulpbocarbonato  of  ammoni 
if  the  liquid  above  the  lead-precipitato  reddens  ferric-£alts  immedtatcly-j 
after  Its  formation,  it  contains  byarosulphocyanate  of  ammonia. 

Large,  shining  crystals,  the  colour  of  which  inclines  sometimes  td 
lemon-yellow,  sometimes  to  oringc-yollow;  neutml  to  vegetable  colours; 
inodorous  when  recently  formed;  emclla  of  sulphuretted  hydrogen  and 
ammonia  after  exposure  to  the  air.  (Zeisc.) 

C&lcuUtiou.  according  to  Zeiie't  hjrpoUiens. 

S  C 12        1290 

8N », 28        30-11 

5  H . .  ft        5-38 

SS 48        61-61 
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Tho  crystals  arc  anhydrous. 

The  salt,  when  heated,  melta  with  int umcsccuco,  turns  white,  gives  odtj 
nt  150'  a  largo  quantity  of  sulphuretted  bydrogen  gas,  probably  mixed 
with  cyanogen  and  nitrogen, — also  sulphide  of  carbon,  faydrosulphocaf^j 
bonato  of  ammonia,  and  a  white  needle-shnped  Bait,  which  appears  to  bi 
hydrocyanate  of  ammonia.     At  200'^,  it  becomes  continually  browner  aoi 
more  vi»cid.  gives  ufT  lets  and   less  of  the  above-named  substances^  am 
finally  solidine.*^,  fomilnc^  a  brown  [mellonoYdai]  substance.—  If  kept  in  tlit 
undrfcd  stale,  it  is  rci^oTved,  in  the  course  of  a  few  weeks,  into  solplio* 
retted    hydrogen   and   hydrosuljdiocyanate   of  'amntonia,    if   the   air  bt 
excluded,  but,  in  tho  contrary  case,  it  yields  8ul])hur,  water,  and  hydro* 
sulphocyanate  of  ammonia.     A   similar  decomposition  takes  plaeo  wImk 
an    alcoludic   solution    of  the  salt  is  exposed   to   tho   air;  such  a  aUt^\ 
tioi).    when    heated,   yields    bydroi^ll1pbate,    sulphite,   and    eulphato 
aninioniu,  togelher  with  a  deposit  of  sulphur,  &*c. 

The  salt  becomes  iiioi&t  on  exposure  to  the  air,  dissolve*  saiDew1u(.j 
abundantly  in  water,  forming  a  yellowish  liquid,  which  is  coloorleai  vfaoii 
dilute.  U  dissolves  very  clowly  in  cold,  more  quickly  in  warm  aJcefaolgj 
«tiU  raoro  slowly  in  ether,  and  not  at  all  in  rock-oil.  (Zciao.) 

HyJrothio-tulfihocyanide  o/  Potatsium.     ONHKS'? — Formed  by 
ding  to  a  concentrated  (iqueous  solution  of  hydrosnlphoprussiateof 
nia.  a  quantity  of  potnsh  not  quite  eufficient  to  decompose  it  cem| 
phicing  the  *lightlv  hcatwi  mixturo  in   vacuo  to  drive  off  the  a 
adding  to  tho  rcfidue,  which  now  no  longer  exhibits  an  alkaJiue 
"^  mall  additional  quantity  of  iK>ta«h,  ngain  leaviog  the  ammoaift  Ml 
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evaporate  in  vacuo  at  a  gcutlo  heat,  and  repeating  this  process  till  tho 
residue  permanently  reddens  tumeric  paper:  tho  excess  of  potash  is  to  ha 
neutralized  by  tho  aJdition  of  a  ^mall  quantity  of  ammyiiiacul  fait,  and 
evaporation  in  vacuo,  TIic  liquid  tlins  ohtained  dries  up  in  vacuo  over 
chloride  of  oalnum,  to  a  white  crystalliiiw  mass,  soliihio  in  water  and 
alcohol.  In  the  state  of  aqueous  gulution,  tlic  salt  decomposes  at  a  torn- 
|>erature  beluw  its  boiling  point,  becuming  turbid^  depositing  sulphur,  and 
yielding  a  solution  of  solpnocyanido  of  potas.sium;  in  the  alculiolic  solu- 
tion, tho  same  conversion  takes  place  in  a  few  days,  with  formation  of 
sulphur-crystals,  (Zeiee,  Schw.  41,  J  92.) 

Tho  BaHtmt~8<di  may  be  prepared  in  the  same  manner  as  t!io  potas- 
slnm-salt.  (Zei^e.) 

The  Calciuni'talt  ia  also  prepared  iu  a  similnr  manner,  using  milk  of 
lime,  precipitating  the  excess  of  limo  by  alcohol,  and  leaving  the  filtrate 
to  evaporate  to  dryness  in  vacuo.  (Zeise.) 

IlydroUuQ-Rulphor.ifftnkk  of  Zinc. — The  aqueous  solution  of  the  ammo- 
nincal  eolt  fonns  with  sulphate  of  zinc,  a  white,  very  slowly  iiicrea»ing 
precipitate,  in  which  iu  ihc  courwe  of  some  days,  a  few  olive-greou 
pyramidal  cryst&ld  are  formed,  apjMireatly  consisting  of  the  iinc-salt. 
(Zeise.) 

nyd}'<jthxo-i\ilphocyanide  of  Lead. — Tho  while  flocculcnt  precipitate 
which  tho  ammoniacal  salt  furms  with  lead-saUs  dccuniposes  Lt^iapletely 
in  five  minutes  into  pulverulent  sulphide  of  h-ud  and  hydroaulphiM-yanio 
acid,  assuming  in  the  course  of  tho  decomposition,  first  a  yellowish,  tlicu 
a  reddishj  th^'n  a  greyish,  and  ultiiaattdy  a  black  colour.  Tho  proci- 
pitate,  while  recently  formed  and  still  white,  dissolves  in  excess  of  nitrate 
of  lead,  and  the  solution  forms  a  yellow  precipitate  with  copper-salts. 
(Zeise,  Schw.  41,  174  and  109.) 

fft/drothio-tulphocyanide  of  Iron 'i — Ferric  salts  form  with  the  ammo- 
nisr^alt  a  black  precipitate,  which,  however,  is  quickly  rcstdvod  into 
ferroDS  snlphocyanate  which  dissolves,  and  scales  of  hydrauKothin. 
(Zeise.) 

HydtoUiio-sufphocyanide  of  Copjytn' — Tho  ammonia-salt  forms  a  yellow 
flocculent  precipitate  with  cupric  salts.  This  precipitalo,  after  being 
washed  with  water  and  driod,  does  not  change  by  keeping;  but  by  boiling 
for  iforiie  tiiue  with  water,  it  is  resolved  into  protoaulphido  of  copper  and 
hydrosulphocyanic  acid,  ami  when  cau^stic  pota«h-ley  is  poured  upon  it, 
into  protosulphide  of  copjier  and  aulphocyanido  of  potassium  (p.  99). 
(Zeiae.) 

ffydrothio'sulphocyanide  of  Mercury. — The  white  precipitate  which 
the  ammonia-yalt  forms  with  mercuric  salts,  docomposes  nearly  us  fast  as 
tlic  lead-compound,  becoming  first  yellow,  then  red,  and  thou  black. 
(Zetse). 

I/ydrotUio-sidpItocyanide  ofSilvo; — The  ammonia-salt  forms  a  yellow 
precipitate  with  very  dilute  solutions  of  silvcr-salta.  (Zeise.) 
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Hydranzothin.   CNH'S'=C*Aa'SSS*=(?Ad»^*+2CS». 

Zexse,  Schw,  41.  185  and  195.— ^nn.  Pharm.  47,  36j  48,  95;  miaoJ.pi\ 

Chan.  29,  382,  aud  30,  292. 

DoppelUchweftlteoi^erstof-Schwffelcyan  (Zoiae),  Drei/acktrAipe^mrtm' 
SchttffdtvaaaeratofBaure  ^Volokol),  iichuK/cicyanb%tiUfAytinU,-—'Dlaoor9n^^ 
and  examined  by  Zeiso  in  1824. 

Formation.  1.  By  mixing  aqueous  liydrothio-sulphoprussiftte  of 
animoQta  with  clilorino  water,  hydrosulpbooyoaate  of  Mamonia  and  sal- 
ammoniac  being  formed  at  tbe  same  time: 

2{NHM:'NH'S^)  +  CI  =  C'MPS*  +  NH'.CNHS*  +  NH*Cl. 

2.  By  mixing  an  aqueous  solution  of  hvdrothio-aulphonraaBiato  ofj 
ammonia  with  a  largo  excess  of  eulphurio  or  Ibydrochtoric  acid,  and  llifM| 
immediately  with  a  ferric  salt.  The  reaction  in  precisely  siuitlar  to  tbtj 
alK>vc,  excepting  that  the  place  of  the  ICI  is  nupplied  by  lO  from  Ui#j 
ferric  oxide,  and  instead  of  sni-ammoniac  there  is  formed  BulphaU 
oxido  of  ammonium,  supposing  the  acid  used  to  bo  sulphuric.  Tbe  ferrtt 
Bait  is  reduced  to  a  ferrous  t^alt;  any  ferric  ealt  that  may  remain  la 
the  liquid  will  bo  reddened  by  the  hydrosulphocyanate  of  ammonia.-^^ 
Ferric  salts  likewise  form  these  scales  with  hydrotbio-sulphopru^siate  of 
ammonia,  potash,  or  baryta,  without  the  atldition  of  an  aoid;  in  rach  %\ 
case,  however,  their  formation  is  preceded  by  that  of  a  black  preoipiUt«b' 
(Zeisc).  Hydranzothiu  is  not  formed  by  bringing  hydroperau1phocyaiu4 
acid  in  contact  with  sulphuretted  hydrogen.  (Volckcl.) 

Pnparati^i.     By  adding  chlorine  water,  with  constant  a^taiioa» 
ft  Rcdution  of  hydruthio-sulphoprussiato  of  ammonia,  till  Bome  toUimblj 
white  scales  are  deposited;   decanting  the  liquid;   washing   tb« 
immediately  on  a  filter  with  cold  water,  till  the  HItratc  no  longer 
ferric  salts;  and  drying  them  in  the  air,  or  (better)  in  vacuo.     It  ia 
to  use  too  Utile  chlurino  than  too  niucli;  for  if  too  much  be  naei 
scales  will  be  mixed  with  sulpliur  [paeudo-sulphooyanogenll  tbo  pra 
of  which  may  be  recognized  by  the  liquid  not  becoming  clear  in  ft 
time.     If  tbe  solution  l>e  too  dilute,  the  scales  take  a  long  time  to 
and  remain  partly  dissolved.    For  the  same  reason,  the  washing  i 
be  too  long  continuetl.  (Zeise.)     Zeioe  furmcrly  propftred  bydi 
br  dissolving  1  pt.  of  bydrothio-Bulphoprussiato  of  ftimnonift  \m 
of  water;  adding,  with  constant  stirring,  a  sufficient  quaol 
or  hydroohlorie  acid  diluted  u'ith  18  times  its  weigbt  of 
limiid  a  strong  acid  reaction;  then  quicklvi  and  befoi 
sulphide  of  carbon  could  take  place,  adding  ferric  sal 
small  fM)rtion8,  till  the  liquid  assumed  n  rrddiiih  rel 
purifying  tbe  resulting  scales  by  decantatioaftocfvi 
ftud  proBBiDg  them  between  paper. 

P)*oprrt\es.     White  shining  scuIc^j?.  \^jt 
rous  (after  long  keeping  they  smell  ^' 
Heddon  litmus  slightly.     Porinaiu  nt 
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The  rrjfttalii  after  drj-ing  in  the  air,  Iom  anthing  in  vacno  over  oil  of  vitriol. — 


m 


TOlckeU  the  compound  =C«NHSM 
akJpliuretled  bjfdrogen  (comp.  Derselius,  Jahrttbtr.  24,  9H). 


tersulpblde  of  Urune  with 


Deet>mposit\ons.     llyilranzotbin  heated  in  a  retort  begins  to  dccom- 

ose  at  \25^;  between  125^  and  180\  itgivoa  off  sulphide  of  carbon  with 

a  small   quantity  of  sulphuretted  hydrogf^n,  and  yiolds  a  scanty  whito 

»tulinnmle.  The  fused,  jtartl}'  brownish  yellow,  jiartly  light  yelloir  m&aa, 
giYGS  off  at  a  higher  temperature  a  lari^e  quantity  of  hydroeuiphate  of 
nnimonia,  and  yields  a  copious  sublimate,  couaiatin^  of  hydrosulpho-carbo- 
natc  of  ammonia  with  a  very  small  quantity  of  sulphur.  The  refiiduo  [incl- 
lon  ?]  which  is  sometimes  greyish  brown-yellow,  sometimes  greyioh  black, 
su.'itaiiifi  a  atrong  heat  without  decomposiug,  so  that  a  portion  remains  even 
iiflcr  the  retort  has  been  raised  to  a  red  heat. — In  the  Uame  of  a  spirit-lump, 
bydmujtothin  burns  with  a  blue  flame  aud  leaves  a  browu-blaek  body 

^  .which  docs  not  disappear  till  nioro  strougly  heated.^Hydranzotfilu  is 
Uuwly  decomposed  by  digestion  with  iiqua-rcgia,  giving  off  u  suljiltureUod 
product. — Sulphuric  aud  bydroubtorlc  acid  exert  no  perceptible  action 
ri|»on  it. — Warm  potjish-lcy  diflsolves  it,  forming  a  brownish  yellow  liquid 
which  contains  sulidiocyaTiide  [and  snlfdilde]  of  potassium,  and  gives  off 
I  aramonia  when  boiled;  cold  potash-ley  distsolves  it  imperfectly.  Hydran- 
fek^Dtliin  likewise  dissolves  in  alcubulie  potash,  forming  a  solution  of  sulpho- 

■  cyanide  of  potassium,  and  leaving  sulphide  of  potassium  mixed  with 
a  portion  of  the  undecomposcd  substance,  and  aj^pareutly  also  with 
sulphur. — Similarly,  hydrauzothin  fonns  with  lead-oxido  and  walor,  but 
only  when  heated,  snlpliidc  of  lead  aud  crystals  of  snlphoeyauide  of  load, 
flu  all  these  decompositions  by  metallic  oxides,  it  is  probable  that  a 
oUulphide  of  the  motiil  Is  formed,  or  a  mixture  of  the  protosulphidc  with 
oulphur:  e.g, 

CNirS'  +  2PbO  =  CNPbS«  +  PbS^. 

Ifv*lr.iniothin  heated  with  water  gives  off  sulphide  of  carbon  io*'cther 
wiib  a  8ra:di  quantity  of  sulphuretted  liydrogcu  and  auinninia,  and  roii- 
vcrU   the  water  into  an  acid   liquid  containing  hvdr>isulp]ioov:inic  acid 

-     Ui^thur  with  ammonia  and  a  small  quaiitily  of  sulplnuetlcd   hydrogen; 

^^  fiolid  body  like  sulphur  remains  uudit^solvod. — TIil*  solution  of  hyJro- 

■  4ntithiD  in  aW)lule  alcohol,  if  heatcl  to  the  boilitig-poiuL  and  then  set  iitflde, 
ilepcxsits  sulphur,  aud  is  converted  into  hydrosulidiuevanic  acid.  (Zoiae.) 

Hydr<»2unthin  dissolves  very  sparingly  in  cold  water. 

It  dissolves  without  alteration   in   ri>ld  ab»ulute  alcolxd,   forming  a 

liquid  which  becomes  turbid  when  mixed  with  water,  but  does  not  redden 

ferric  salts.     In  ether  it  dissolves  with  oven  greater  facility,  and  Kcpariitea 

k     ont  in   hunimc  when  the  liquid  evaporates;  the  mother-liquor,  however, 

l^tddeud  litmus  strongly.     It  dissolves  still  more  abundantly  iu  acctuuOj 

"     and  exhibits  the  same  phonomcnn  un  evaporation.  (Zeise.) 


k 


Hydropersulphocyauic  Acid. 
C»NHS»=C»NHS^S=H.CNS'=C'N'H^S•=C»NAd,S«+2CS^ 


WoHLEB.     aUb.  60,  271. 

LtEBiG.     Ann.  Pliartn.  43,  96. 

VoLCKEL.     Ann,  Phami.  43,  7i.—Po<^^.  58,  138;  61,  149;  62,  150. 

SnlpkiwetUd I/^drt>8uIphoc>/ttnkA€ifI,  llyiiroxdndik  Acidj  ^etchwefelU 
SehwefelblauAUitrCi    UebencKwrjdctfanimxsiU-ilijJ^M't^  XantKanwauerdof- 
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•dTurr,  Aadt 


witk 


ta  1821,  br  Woblcr; 
tin  tbe  dirtiae- 


lion  ImlwuM  the  Ivv 

Foiaed  in  mamy  fawiyatiwi  «f  ImlroealptBO^uue  acid  and  tlio 
"■Ipbo^uudes  (pp.74, 75, 83). — ^Tba%  Bafnrlfocs  krdroeiilpLocyanic  aci<l 
deeooipoaee  irfimtaTinMlj  iato  hjJmcjanic  ftad  bjniropcrsiUpliocyaiiio 
acMis;  >^»flo—  hytowlphjfyiaic  acid  yields  V]r<iro{ieraalpboc7uiic  ne'A 
vhea  ctpoeed  to  i— ihinrj  iVjectod  to  dirtilfitioa,  or  acted  Bpon  \fj 
&c; — ia  any  deeaapHitioae  of  ««}|i^oc7aiiide  of  potu- 


aixm  bj  acids,  &c. — Id  eertaia 

acid  aod  tlie  ralptwcraaidee, 

brdroperzolpluieTaaie  acid.    As  beCh  >Wne 

afeobol  or  elker  anMt  be  atod  to  fiettagatdi 
Ipkoojaaie  add  bei^g  aoawwb 

lOM  hjdmalpbofljraaie  acid 

Mi^vr,  wbidi  howerer  emiaiM  oat  agaia  oa  oooliag.    (Porrctt} 
[aj  act  the  precipitato  be  bjdioperailplio^aaic  acid  t] 


of  bydtosnlpbocyanic 
i«  obtAined  iiutca*!  of 
ionn  ^lluw  poirdcn, 
ooly  tbe  bjdroper- 
liquids.  (Volckel) — 
a  certain  quantity 


.-^w^, 


Prtparaiion,      1.  Br  auxin^  a  eold  mtntatcd  aqoeoos  eolotioa  o( 

lide  of  potaflma  witb  frooi  6  to  8  tines  iU  bulk  of  Btioog 

»rie  aod.    Tbe  mixtare  a&  llrrt  eoognlatea  iatoa  whit«gelaliaoe« 

liaagnui,  whicb   tum^  ^How  in  a  fov  minutee,  gires  off  carbouic  and 

[bjrdrocjaDic  acitk,  after  tbe  lapse  of  an  hour,  aod  is  conreriod  into  a 

;  oonoAtiog  of  a  liquid  and  needles  of  bvdropersolpboryanic  icid. 

noedlcs,  if  collected  after  24  boars  and  washed   witb  cold  w&tef, 

Litute  the  pure  aci'L  (Volciel,) — Tbe  deoonpoetUoD  lakes  place  jM 

'aa  well  with  a  dilate  eolation  of  sulpbocranide  of  potassium;  bat  tite 
aepantion  of  tbe  neodlca  U  slower. — Ano'lber  inetbod,  ia  to  satante  a 
•olation  of  sulpbocyanide  of  potassiam  in  5  [iart«  of  water,  keeping  it 
cold,  witb  bydrochloric  acid  gas;  tbe  bydropcr5alpbDcyauie  acid  ibea 
aepanUes  after  a  wbitc,  on  cooling,  tn  tbe  form  of  a  yellow  powder.     If, 

[llowercr,  tbe  IJqaid  be  ^ofTered  to  get  w»mi  from  tbo  absorption  %>{  tbe 
bvdrocUIorio  acid,  part  of  the  scpartkted  hvdrufalpbocyanio  acid  tvU- 
tilizcA  undecompoeed ;  tbe  mixtnre  likewise  gives  off  carbonic  acid  gM 
after  a  while,  sometimes  ale^o  sulpburctted  bydrogen  and  sulphide  nf 
carlion;  and  there  are  foniKsl  iu  it.  hydrocyanic  arid,  fomiir  ncid,  ad 
ammonia,  by  which  prodactii  the  vielJ  of  liydropcr8ulpb(»cyar 
diminirhed,  the  amuunt  of  dimiuution  being  greater  oit  tbr  .-• 
sulpboryanide  of  potaniani  is  more  dilute,  and  its  temperature 
higher.  (VolcVcl.) — 2.  By  passing  dry  hydrochloric  acid  gas  over 
aulpbocyaoido  of  polAssiuni  contuiued  in  a  tubulated  rt>tort,  wbi 
•nlphidc  of  carbuu  and  bylrucyunic  acid  iire  evolved  and  h^*dru| 
tihucyanic  acid  subliinrs.  The  latter  is  purified  by  di^sokin^  it  in 
ing  alcohol,  from  which  it  separates  out  again  on  cooling.  (Licbig.) 

Pr&fiTtiUi,      ViA»  yellow,   crystalline  powder    fl»icbig),   or»  after 
crv«tuUization  from  boiling'  wntcr,  yellow  Dcdlctt.    Ibo  aqaeoua  »olutu»B 
lenslitmuf.     Inodoroos  and  taetclc^.  (Vulckcl.) 

*  V-  »«»<««■«—»■  mM»ti«i»i»»M        IX        MM        ia*VQ       aiMMX        10   to 
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W  The  same  composition  had  been  preTtoasljr  assignctl  to  Llus  substance  by 
w'oskresensky.  {Lieltip,  Chim.  org*  1,  192.) — Hjdrop«rrsulphocyauic  wid  may  be 
regtrded,  according  to  Liebi^  and  Benelius,  as  a  hydrogen -acid,  whose  radical  would 
be  a  Peraulphoryanogen,  C^NS*,  called  by  BenfUus,  Xanthnn:  or,  according  to 
Volckel  and  Zrise  [J,  pr.  Chem^  30>  301)  as  a  compound  of  autphocyanogea  with 
sulphuretted  hydrogen,  l^NSr,US. 

Decompositions.  Hydropcrsulphocyanic  aciti  hoatoil  to  150%  gives 
off  fiitlpburctted  hytlrogcu  and  cnlourless  sulphide  of  carbon,  then  free 
sulphur,  at  the  l>uilini;-puiiit  of  that  subattince,  and  loaveti  a  porouH 
rc&iduo  of  hydroraclloD,  G''N*H.  (Liebig.) 

At  140**,  tbia  a<;id  gives  off  but  a  amall  rjuantity  of  bydrosulphocyanic 
acid,  and  reumiiii^  for  thu  uio^t  pari  uualtered,  excepting  that  It  bcrmued 
inixod  with  a  certain  quantity  of  free  Hiitphur,  vbicb  remains  btiliind  when 
the  acid  is  dissolved  in  boiling  water.     Even  at  145%  the  amount  of 
decomi>08iliuu  i»  but  slight;  a  small  i|uuiitity  of  t:u1{>hidc  uf  c^irbon  goes 
off,  together  with  the  hydroeulphocyanic  ncid;  and  after  tbo  undecom- 
posed  hydropcrsulphocyanic  acid  has  been  dissolved  out  by  boiling  water, 
there  remains  a  mixture  of  sulphur  and  Sutphiih  of  Mtiaie^  CN*n*S'= 
4  At,   bydrosulphocyanic  acid— 1  At.  fiulphido  of  crirbon.     Wlicn  tbo 
acid   ia   kept  for   some   time   at  ]50%   the  Tolatile  products  oblaineJ  arc 
sulphide  of  carbou  »iid  hydrosulphiH'yauic  acid,  which  is*  again  resolved 
in    iho    colder    part   of   the  ajiparatu,*",   into    bydropersulpbocyanit!    and 
hydrocyanic  acid;  and  the  residue  is  a  mixture  of  a  large  quantity  of 
undecompOBod  hydropersulphocyanic  acid   Avith   more   or  loss  bydrosul- 
phocyanic acid  adhering  to  it,   Sulphide   of  Xanthenej    C'N*H*S*,   and 
eulpbur.     Boiling  water  dissolves  out  the  two  acids,  and  cold  solution  of 
potash  the  sulphide  of  xanthene,  leaving  tho  sulphur.  —  At  1G0°  the 
decomposition  is  more  energetic,  butstill  incomplctoovon  aftermany  hours. 
Hydrosulpbocyunlc  acid,   bydroeyauie   acid  and  suljdiide  of  carbon  pass 
over  (but  no  &ulphurettod  hydrogeu)  and  tberu  reniaiuy  a  yellow  mixture 
of  hydroper.-?ulpliocyaDic  acid  (togetlier  with  more  or  less  hydrosulpbo- 
cyanic  acid),  bydru'^ulphucyanate  of  ammonia,  sulphur,  a  white  substance 
soluble  in  water,  and  *b'ufi)hide  of  Phaiaie,  C*N*H*i>*.— From  170'  to  180", 
tho  same  products,  excepting  that  a  larger  quantity  of  tht'  wbttc  substance 
iusuluble  in  water  is  produced,  and  that  tho  sulphide  of  pbaieue  is  accom- 
panieil  by  Sufphide  of  XuOt^ne,  C'N'irS*;  a  number  of  other  jiroducts  are 
likewise  observed,  some  apariogly  soluble  in  water,  others  readily  soluble. 
—  At  200%   aimibir  products  are  obtained,  sometimes  accompanied  by 
sulphuretted  hydrogen.     The  brown,  partially  fuseil  residue,  after  being 
heated  for  houiu  time,  no  longer  cuntainfe  liydropersulphocyanic  acid,  but 
in  addition  to  the  above-mentioned  substances,  a  (juantity  of  Sulphide  of 
Liiicene,    C*N*H*S".  —  When    hydropcrsulphocyanic    acid    is    suddenly 
heated  to  225"^,  and  kept  constantly  at  thai  temperature  for  sumo  time, 
it  likewiao  gives  off  hydrocyanic  acid,  hydrosulpbocyanicacid,  siilpbido  of 
carlwn,  and  a  small  i^unniity  of  eulpburetteJ  hydrogen  ;  from  the  residue 
water  extructb  two  peculiar  vvliito  bodies,  leaving  a  mixture  chiefly  con- 
sisting of  sulphur  and  sulphide  of  leuceno,— From  250*  to  260%  the  acid 
likewise  evolves  hydrocyanic  acid,  bydrosulphocyanic  acid  and  sulphido 
of  carbon,  together  with  small  quantities  of  ammonia  and  hydrosulpbato 
of  araraonia.  —  Between   21)0*   and   300%   there  remains,   after  all    tbo 
sulphur  has  been  driven  oil*  as  sulphide  of  carbon,  tho  last  term  of  this 
ecrica  of  decompositions,  viz.,  Folicne,  C*N'H*  l=C*N*H*.l  (Volckol.) 
[The  greater  number  of  tlieso  fixed  products,  which  Volckel  regards  aa 
deduitQ  compounds,  are  probably  mere  niixlurcs.] 
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Al  150**,  hydroperenlpliocyanic  acid  U  bol  rerj  sli^litly  deeoTH^ 
giving  off  It  email  quaalily  of  hydrosulphocyouiu  acid  aod   a  Imce 
Bulpburetted  faydrogen;  it  is  not  till  the  beat  rises  to  200%  ibat  UieM' 
products  are  given  ofl*  in   larger  quantities,  togctber  witb   sulphide 
carbon;    at   200*^,   tbe  vapours,   which  were   preyioualy  acid,   begin  tA 
exhibit  an  ammoniaoal  reaction  from  the  presence  of  hydrosuIpbat«  oTJ 
ammonia;  nt  a  stillhighcr  temperature,  crystals  of  hydropersulphocyunai 
of  ammonia  sublime,  and  sulphur  distill  over,  accompanied  oy  a  lan. 
C]uantity  of  ammonia.     If  the  boating  be  discoutinucd  before  ammonia 
begins  to  escape,  tbe  residue  consists  neither  of  mellon  nor  of  hydro* 
Diellon,  but  of  a  mixture  of  sulphur  and  polienc,  from  the  solution  uTj 
which  in  cold  potash-ley,  acotio  acid  throws  down  a  gelatinous  procipiulfl 
of  nmmelin,    which    is   isomeric   with    policno.    (Lanrent   &    Gernard^ 
Cvmpt.  rfitd.  22,  457;  A'  Ann.  Chim,  I'hys.  1^,  97). 

2.  Dry  chlorine  gas  does  not  act  on  hydropersniphocyanic  acid  al 
onlinary  temperatures^  but  nt  a  gentle  beat  it  forms  chlorido  of  aulpbar, 
chloride  of  cyunogen,  and  hydrochloric  acid,  togotbor  with  a  bruwnred 
and  a  white  substance,  inaolubjo  in  water  but  solublo  in  alcohol.  Thf 
brown-red  bo<ly  has  no  Hxed  composition.  According  to  one  analysis,  it 
contains:  2201  C,  25-62N,  1-3H,  13-51C1,  and  37-54S,  and  ia  therafoiv 
perhaps  C^'^N'H'CISV  By  the  further  action  of  the  chlorine,  it  appears  M 
be  converted  into  the  above-mentioned  volatile  products.  It  diasolvct  ia 
alcohol  and  in  boiling  potaeh.  (V'ilckel). — Chlorine  gaa  pna^ed  ibrvn^ 
a4|tieous  hydropersulpbooyanic  acid  gives  at  6r6t  a  yellow  prMipiUI%^ 
which,  however,  ditiapfwars  if  the  (taasngo  of  the  chloriuo  be  ooDtiDoedy! 
hydrochloric  and  solpburic  acid  being  thereby  produced.  (Volckel.) 

3.  Nitric  acid,  cflpccially  if  boated,  decomposes  hydroperf^ulpborvanie 
acid,  yielding  carbonic  aciil,  sulphuric  acid,  an^l  ammonia.  (Volckci.)  — 
4.  Bulling  oil  of  vitriol  acts  upon  it  in  such  a  manner  a^  to  evolve  saU 
pburouB  acid.  (Volckel.)  —  5.  When  hydropersulphocyanic  acid  is  dls- 
•nlvrd  in  l>oiling  hvdri»cbloric  acid,  a  small  portion  of  it  is  converted  into 
carbonic  acid,  sulpLun'tled  hydrogen,  sulphur,  and  ammonia  (Vidckel): 

C«NHS»  +  4H0  -  2C0»  +  2HS  +  NH'  +  S. 

ft.  When  livdropcrHulphocyanic  acid  in  arte^l  ii|w>n  by  aque«nis  atk)ilt«, 
it  appears  to  bo  reeolved  into  Aulphur  and  an  ncid  ii)tprmediate  in  iu 
ara»»unt  of  sulphur  l>etween  bydnwulphncyanir  and  hydropM>iuIphi>cy«Bifl 
aciil.  (Volckel.)^Wben  hydropersulphocyunic  acid  is  dis^olrm  in 
atiurous  ammonia,  5  pts.  of  sulphur  separate  out  in  the  form  of  white 
tudk  nf  sulphur.  The  resulting  yellow  solution  does  not  apjn^ar  to  cod- 
taiu  cither  nulphide  or  sulphocyanido  of  ammonium.  ^^  ben  mixed  with 
very  dilute  aculs,  it  soon  de{K>flit4  needles  of  hydrupersulphocyanic  aci'l* 
DO  hydroMulphocyanio  acid  appearing  in  the  solution ;  but  when  nonr 
concentrated  acitU  arc  used,  that  ncid  does  appear  in  the  solution.  tboo;:b 
at  tbe  same  time  hydroperaulpbocyanic  acid  is  precipitated.  Howewr 
often  the  precipitated  hyilrtipcrsulphocynnic  maybe  rediaa»dve*l  in  am- 
monia, thn  solution  is  always  aocomi«nicd  by  the  reparation  of  ."»  per 
^Mnt.  of  sulphur.  The  yellow  ammoniacal  aolotion  when  cvajmratcJ. 
[•ven  in  vacuo  at  ordinary  tcmporatures,  gradually  Iom^i  its  rohmr,  and 
•  deposits   hvdro|>erBulphocyaoic  acid  as  a  yellow   po^^      *  I    at   last. 

■Othtng  rrraaiuM  in  solution  but  a  small  ^uautity  of  T  i>cy] 

ol  ammonia. — Wtien  dry  ammoniacal  gas,  which  ia  n)  >  :tb 

ia  paa»9d  over  dry  hydiopersutphooyaDio  acid,  the  coi'm ui^  v»_ 
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disaolred  in  water,  deposite'bat  a  trace  of  eulphur,  probably  becaaso  the 
ammonia  doea  not  act  in  excess ;  but  on  gently  boating  the  oolourleoB 
solution,  ammonia  is  ^ivcn  off  and  sulpbur  precipitated.  Hence,  tliough 
the  greater  part  of  the  aoid  unites  with  the  aqueous  ammonia,  without 
being  decomposed,  a  fiuuUl  portion  ia  Dovertholctis  rcstjlved  into  sulpbur 
and  an  intermediate  acid,  (>N*H*0*;  but  tlia  acid,  when  evaporated  or 
precipitated  by  concentrated  acids,  is  resolved  into  hydroaulphocyanic 
and  precipitated  hydroporsulphocyanic  acid.  A  similar  action  to  tbat 
of  ammonia  is  exerted  by  tbo  fixed  alkalis,  excepting  tbat  when  the 
solution  is  evaporated,  the  bydropersulphocyauio  acid  does  not  separate 
out  but  remains  in  solution.  (Vulckel.) 

Combinations.  Hydropersnlphncynnic  acid  is  bnt  very  sparingly 
soluble  in  cold  water,  but  dissolves  in  boiling  water,  separating  out  again 
in  needles  as  the  lir]uid  cools,  (Volckcl.) 

It  dissolves  in  cold  oil  of  vitriol,  and  is  thrown  down  again  in  its 
original  state  by  watur.  (Volckel.) 

In  alcohol  and  in  ether  it  dissolves  more  readily  than  in  hot  water. 

Permlphocyanides.  Such  of  these  compounds  as  correspond  to  sal- 
pbidcs  which  are  not  decomposed  by  dilute  aoida,  aro  thi^msolvcs  likewise 
undecompoaible  by  tbo  sanio  moana.  Those  which  contain  metals  pre- 
cipitable  by  sulphuretted  hyJrugoii  from  an  acid  sohitiotij  are  likewise, 
when  RUsjjonded  in  water,  completely  though  slowly  decomposed  by  sul- 
phuretted hydrogen.  (Volckel,  Pogg,  53,  !35.) 

Pfrsulphocf/aniJfs  of  the  AUali^mefjih — The  solutions  of  hydroper- 
anlphocyanic  aeid  in  aqueous  alkalis  must  be  reganled  as  of  this  nature, 
altiiough  they  likewise  contain  suljthocyanidos.  The  Rolutions  precipitate 
the  salts  of  the  heavy  metals  in  the  same  manner  as  the  aqueous  acid. 
( volckel.) 

Lfad-fniU.  a.  Neutral, — A  boiling  aqueous  solution  of  bydropcrsul- 
phocynnic  acid  forma  with  acetate  of  \enA.  a  bright  yellow  precipitate. 
If  an  alcoholic  solution  bo  used,  the  alcohol  robs  the  precipitate  of  part 
of  its  acid,  so  that  the  following  basic  salt  is  formed. — Tbo  salt  gives  off 
a  certain  quantity  of  sulphide  of  carbon  even  at  100%  and  without  losing 
water:  at  a  higher  temperature,  it  gives  off  a  large  quantity  of  sulphide 
of  carbon,  together  with  small  quantities  of  hydrosulphucyautc  acid  and 
sulphur,  then  cyanogen,  and  Icavoa  sulphido  of  load.  It  does  not  dissolve 
in  water,  in  dilute  acids,  or  in  alcohol.  (Volckel.J 

b.  Basic. — Formed  by  precipitating  the  aqueous  solution  with  excess 
of  basic  acetate  of  lead.  The  procipita-to  resembles  the  prcce<ling,  and  is 
converted  into  it  by  acids.  It  yields  the  same  products  by  dry  distillation. 
(Vdlokel.) 


(a).  2>Hedai\00\ 
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2  N    .... 
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„,  312  ... 
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3  8         »       -48     ....     26'97 

6  S 
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H         .. 
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C»NPbS*  .  178     ....  10000 
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.10000 

The  aqucone  acid  forms  yellow  prccipitatea  with  protochlorldo  of  tin 
Mid  sulphate  of  copper;  with  nitrutc  of  sUwir  it  yields  a  yellow  preci- 
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pitate  which  easily  decomposes,  with  formation  of  sulphide  of  sitrefi  fti 
with  bichloride  uf  platiuuma.  bruwnish  yellow  precipiUto.  The  ealta 
tlic  other  heavy  metals  are  not  precipitated  by  it.  (Volckel.) 


Pseudosulphocyanogen. 

WtiuLER.     Gilb,  69,  271. 

LiHBin.     Por/f/,  IS,  54H,     Ann.   Phamu   10,   I ;  also  Pttfft/.   34,  ^71.^ 

Ann.  P)tonn.   11,  12j  25,  4.— Ann.  Phann,   3y,  lOtf/  201  and  203 

(die  ADiuerkungeii). — Ann.  Pha7*nu  50,  337. 
Paunkll.     VViiV.  Ma(/. ./.  17,  240  ;  also  Ann.  Phai-m.  39,  198, 
VoLCKix.      Ann.  Phann,  43,  HO.^Por/ff.  58,  1 45;  G2,  607. 
LauuiiUnt  Si  Geruaicpt.    jS^,  Jnn,  Chim.  Ph^s.  ]9j  98;  aUo  Compi,  rend, 

22.  4G0. 
Alex.  JAMtEsoN.     Ann,  Pharm.  5^^  339. 

The  fio  culled  Su^phoc^nnogen  (Liebig),  Oxy»nlphide  of  C^na^m 
{V6lckeI).^This  compound  was  first  obtained  by  Wohler,  who  re;ipUTj(*J 
it  as  ideutical  with  hydroptTHulphocyanic  acid»  C'NHS\  which  ho  di*- 
covercd  nt  the  samo  tiiue.  Liehi*;^  afterwards  pronounced  it  to  bo  eulpho- 
cyanogon,  C^XS*,  or  a  compound  isomeric  therewith;  the  more  recent 
aunly«C8  by  rarucU,  V'Olckcl,  Laurent  &  Gerlmrdt,  and  JamicsoD,  haro 
asai^'ticd  to  it  a  more  complicated  formula,  but  even  this  is  not  yet  com- 
pletely determined. 

Formation^  By  the  action  of  chloriae  and  oxidising  ageuta  on 
hydrosulphocyanic    acid    aud    tho    aqueous  aolutlons    of    the   sulpbo- 

oyanides. 

Preparation,  1.  By  heating  nilrio  acid  with  eulphocyaoide  of  potat- 
Bium. — Wohler  boiln  sulphocyanitlc  of  potassium  with  dilute  nitric  act'), 
till  a  sufficient  quantity  of  pscudu^ulphocyanngen  is  sepiinitcd,  aod  col- 
lects the  protluct  immediately  on  a  filter,  because  it  would  bo  decompesoit 
by  longer  boilin;;. -  Liebig  dissolves  1  pt.  ot  sulphoryanide  of  poTiiiini 
in  a  mixture  of  2  to  '2^  pts.  strong  nitric  acid  of  sp.  gr.  I'iS,  aod  3  pUk 
water,  dorants  the  mixture  from  the  erystiUs  of  nitre  which  aro  prudacod, 
and  heats  it  gently,  till  it  suddenly  boils  up  violently,  giving  off  uitrie 
oxiile  and  carbonic  acid,  and  dej>ositing  ]>seudosulphocyanoi«<«Q,  wfaiefa  is 
thtMi  rullectcd  in  a  filler.  If  more  than  3  pt^.  of  nitric  aciu  bo  ascit,  tlM 
procf&i  fails  altogether. 

2.  By  patuiug  chlorine  gas  throngh  an  aqueous  solution  of  aulpho. 
cyanide  of  fiota^iiiuni. — Liebig  uses  a  concentrated  eolutina  of  the 
eulphocyniiido  (which  must  bo  frco  from  carbonate  of  ptitiuih,  or  if  it 
contains  that  com|K>und,  must  be  purified  from  it  by  means  of  hydrochlunc 
acid),  and  wnrnm  it,  to  prevent  the  stoppage  of  the  gas-delivery  tabo  by 
tho  crytitalltzutioii  of  chloride  of  potassium.  Tho  more  concentrated  the 
solution,  the  more  do<^s  tho  yellow  colour  of  tho  precipitate  iodixic  io 
reddiHh;  if  the  eolution  bo  too  dilute,  no  precipitate  is  obtAined, — VolekdL 
on  the  contrary,  cools  tho  cunccntratcd  solution  of  AuljihocTaiudo  «f 
jhttaH-^ium  with  cold  water,  while  the  chlorine  is  being  p«as«<l  Into  it—* 
ri'>iit  a  moderately  dilute  bolutiun,  a  lighter  coloured  prrcipiiato  »f 
'drothiocyanic  acid  is  obtained  in  place  of  tlie  psoudosulphocyttM^ft* 
nioU.) 


PSEUDOSULPHOCYANOGEK. 


109 


PlieiHhMulpTiocyaDogen  is  best  purified  by  solution  in  oil  of  ritriol  and 
|irecipi  tat  ion  by  water. 

The  pseudoauljibocyanowen  produced  by  nitric  acid  is  contaminated 
with  bydrothiocyanic  acid  ;  on  treating  the  prnrhirt  with  aqueous 
potasb,  the  paeudosulpbocyanogeii  Ji-s^olves  first,  and  tlio  residue,  con- 
(ii^dng  chiefly  of  hydro tbiocyanic  acid,  exhibits  a  paler  yellow  colour. 
(I'arnell.) 

PropcrtUs.  Orange-yellow,  aniorphoua  powder^  or  loosely  agp-egated 
ma^,  soft  to  the  touch,  producing  a  strong  slain,  aud  inodorous.  (Wohlcr, 
Liebi^.) — The  yellow  powder  prepared  oy  (2)  frequently  appears  under 
the  microscope  to  be  mixed  witli  white  [pale  yellow  f  needles  and  scales 
[of  hydropcraulpiiocyanic  or  bydrothiocyanic  acid)];  if  however  the 
|>assage  of  the  cbloriue  be  iuterrupted  now  aud  then,  aud  tbu  liquid 
tillered,  aomo  of  the  prccipitatoa  obtained  appear  almost  free  from 
crystala,  (Laurent  and  Gerbardt) 

Calculatian  of  the  compositton,  according  to  Tarious  fonnalx. 


Liebig. 

(earlier.) 
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. --      « 

2C.. 

12 

....     20-69 

12  C... 

72    . 

..     20-Ofi 

8C..., 

48     .... 

19-83 

1  N... 

14 

....     2414 

6  N.... 

84     . 

..     23-40 

4N... 

56     .  . 

23- 14 

2S... 

32 

....     5517 

12  S.,.. 

192     . 

..     53*48 

8  8.... 

128     .... 

62-89 

5  H.... 

3     . 

..      0-83 

2H.. 

2     .... 

0-83 

O... 

8     . 

..       2-23 

0... 

8     ... 

3-31 

58 

....  10000 

359     . 

..  lOOOO 

242 

10000 

liUir.  &  Gerh. 

Jamieaon. 

6  0 36 

....     20-57 

4  C 

24     .... 

19-04 

3  N  42 

....     24-00 

2N 

28    .... 

22-22 

^ 

6S 96 

....     54-86 

4  S  

64     .... 

50-80 

H I 

^..       0-57 

2  H....... 

O 

2     .... 

8     .... 

1-58 
6-36 

175 


100-00 


12G 


10000 


Anilyses : 

Liebig.  Parnell.  Vtilckel.       Lanr.  &.  Gerh.      Jamfeson. 
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All  these  analyses  were  made  with  pReadoanlpbocyanogen  obtained  by 
the  action  of  chlorine  on  nipieous  sulphocyanido  of  potas.siuni. — Liebig 
dried  it  in  vacuo  before  analysing  it. — Parnell  dried  it  partly  over  the 
vater-bath,  partly  at  242'*,  at  which  latter  temperature  a  Hiight  odour  of 
cyanogen  was  apparent. — Volekel  does  not  state  the  temperature  at  wbidi 
his  substance  was  dried. — Laurent  &  Gerbardt  dried  Ibo  portion  which 
appeared  under  the  microscope  to  bo  nearly  free  from  white  crystals,  for 
a  long  time,  and  at  a  high  temperatnre.  Jamicson  boiled  the  precipitate 
with  water  as  lon^'  as  anything  was  dissolved  out,  and  examined  tlic  pure 
yellow  powder  which  remained.  During  this  bniling^  the  odour  of 
cyanogen  was  perceptible,  and  the  water  dissolved  bydrosulphocyanio 
acid,  together  with  a  small  quantity  of  another  sulphur-compound.  As 
the  prepamtioD  might  havo  been  decuuipoaed  during  this  luug  boiling, 
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and  moreorer  it  is  not  elated  Low  the  flubsUbnee  was  drieil  before  aiuUj 

the  analytical  results  aro  not  much  to  be  triusted,  esjiecialljr  as  Lbe 
of  oxygon  coiucs  out  too  great.     This  amount  of  oiy^o  is 
Liebig  {Ann.  Pharm,  50,  337)  as  very  problematical,  inasmocli  as*  in 
dry   aiatillation   of    pseudoeulphocyanogen,   no   oxygeniEed    product 
oblaiued,  except  water;   Liebig  however  regards  Che  •ouniderable  amoi 
of  hyilrngen  obtained  by  Jaraieson  aa  very  probable. 

DecompotUiont,     Psendosulphooyanogen  heated  in  a  glass  tube  ^i 
off  cyanogen  gaa,  nilphnr,  and  pulphido  of  carbon,  anil  leaves  a  rcllo^l 
body  [raellon],  which  disappears  without  residue  at  a  red  heat.   (Liebig-.V 
It  gives  off  sulphur,  sulphide  of  carbon,   hydrosulpho«yanio  acid,  aaii 
ammonia,  and  leavca  mellon.    (Volckel,  Ann,  Pharm.  43,  88.)     [W 
becomes  of  the  oxygen  which  Vulokel  supposes  to  exist  in  psendosulp 
eyanogon?]     It  gives  off  nothing  but  sulpbnr  and  ealplude  of  carboD, 
leaves  mellon.  (Laurent  and  Gerhardt.) 

3C«N»nS*  =  S  +  6C8>  +  C"N»H". 

If  the  pseudo8ulphoc3ranogen  is  moist,  it  gives  off,  when  heated,  sulp 
and  carbonate  of  ammonia,  and  leaves  a  blaok  residue,  which  burns  ai 
in  the  air  with  a  glimmering  light.  (Liebig.) 

2.  Dry  chlorine  gaa  does  not  act  on-  slightly  heated  pscudo9ulph< 
cyanogen;  at  a  somewhat  higher  temperature,  it  abstracts  the  g'- 
of  the  hydrogen,  so  that  the  residue,  when  subjected  to  dry  ti; 
gives  off  mere   traces  of  hydrusulphocvanic   acid;   at  a  red   htrat,   It 
chlorine  gives  off  chloride  of  sulphur,  dxed  chloride  ef  eyanogon,  a 
yellow  residue  [mellon].    (Liebig,  Po</g.  15,559,  and  Ann,  Phnt 
212.)     At  ordinary  temperataros,  the  chlorine  exerts  no  action;  at  11 
nct8  feebly;  at  2U0°  it  prodacce  chloride  of  sulphur,  hydrochloric 
fixed  chloride  of  cyanogen,  and  a  yellow  residue  of  mellon.    (V6ick< 
Poffff,  B9,  145.)  —  3.  Nitrio  aoiddecomposeepeendosulphocyanogefi, 
formation  of  sulphurio  acid.  (Wbhler.) 

4.  Pseudosnlphocvnnogen   heated   in    the   perfectly   dry    stale   witk] 
pouasiam,  oxhibit£  vivid  iucaudeficcnce,  gives  off  a  combustible  gas, 
leaves  a  yellow   mixture  of  sulphocyanide  and  sulphide  of  potajd 
(Wrihlcr.)     The  combnalible  gas  is  perhaps  cyanogen,  mixed   with 
vapours  of  sulphur  and  sulphide  of  caroonj  the  fused  yellow  mixinro  tui 
rod  when  kept  for  some  time  in  the  fused  state;  after  fasion  for  a  aboi 
time,  it  often  contains  nothing  but  sulphocyanide  and  cyanide  of  potaarii 
after  longer  fusion,  also  sulphide  of  potassium. 

5.  Pseudosalphooyanogcn  dissolves  readily  in  aqueous  faydroinl] 
of  potaasiam,  forming  hydrusulphocyanic  and  hydrotbiomellonic  mt 
latter  being  eeparated  on  tho  addition  of  a  stronger  acid,  in  ibo  form 
yolluwibh  whito  mucus.    (Liebig,  Jamioson.) — The  sulution  of 
imtphocyanogon  in  aqueous  protosulphido  of  potassium,  after  preeiaitBl 
by  nv<lroch1orio  acid  and  filtering,  imparts  a  aork  red  ooloor  to  CorVMi 
Similarly  with  the  solution  in  sulphiilu  of  barium;  if  thft  pMa( 
cyanogen  is  in  excusa,  the  fdtcred  solution  does  not  actually 
lead-aalts;  but  when  treated  with  acids,  it  gives  off  sulpharettod  nydi 
and  the  liquid  flUcro<l  from  the  yellowish  whito  precipitate,  fonu  vi 
ferric  nits  a  deep  red  mixtnre,  which  is  clear  at  first,  but  after  a 
dopositi  a  yellowish  precipitate.  (Liebig,  Poffo*  15,  556.) — Tbo  mIi 
of  paeudoeulphocyauouou  in  aqueous  hydrosufphate  of  potjuaiam 
wiui  bydrochlorio  acid  a  yellowish  white,  gammy  precipitator  tiM 
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of  sulpLuT  in  wliicli  dilTors  conBideraltly  from  that  in  psoiulofiulplio- 
cyanogen ;  meUonuIo  of  putaasiuni  and  8ul|ihocarbonate  of  pota££iium 
KSjCS",  appear  to  bo  formcil  in  tliia  reaction.  (Liobig,  Anv,  P/iartn.  30, 
112,) — When  pscatloeulpliocyanogcn  ia  (liflsolvc<l  in  hydrosulpbato  ol 
pota^siiinif  a  small  ((uuntity  of  a  browa  Gubstancc  remains  undiegolved. 
The  yellowiijb  white  gummy  precipitate  produced  by  acids  is  hyilrothio- 
mellonic  acid,  C*N*H*S',  ita  formation  being  roproeented  by  the  followiuff 
ctiuatioD  [in  which,  however,  pseudoaulphocyanogen  is  incorrectly  regarded 
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4Cni»  +  4(K8,HS)  +  6H0  «  C«N*H'KS*  +  7HS  +  KS*  +  2(K0,C(y). 

Sulplioinellonide 
uf  potassium. 


L 


Hence  the  acid  precipititerl  fr^vm  this  aoliition  by  hydrochloric  or  acetic 
acid  is  contaminated  with  «ul]diur  derived  from  tho  KS\  Gerbardt  givea 
the  fcdiowing  c^uatiuu,  iu  which  pfieudu«>ulphocyanogen  is  regarded  Ui 

2C«N»HS«  +14HO  -  C*N*H*S*  +  SC^NHS^  +  2C0=  +  4S. 

Hydrosulpho- 
•cyanic  ftdd. 

According  to  Jamie6on*8  own  statemont,  the  solution  contains  a  burge 
quantity  of  sulphocyanide  of  potasfiium. 

6.  Willi  cold  aqueous  solutions  of  the  alkalis,  psenttof>iilphocyanog€n 
appears  to  unite  without  decomposition  (vid.  inf.);  out  on  the  application 
of  heat,  a  solution  is  formed,  whicli,  iustead  of  pt^eudusulpliocyanogcn, 
contains  hydrothiot'yanic  acitl,  hydrosulphocyanic  acid,  and  other  products. 
Pseudosnlpbocyanogen  boiled  with  caustic  potash  nc<]uire8  a  deeper 
yellow  colour,  without  dissolving;  after  deeantation  of  the  alkalino  liquid, 
tt  dissolves  in  water,  leaving  however  a  yellow  substance,  and  for  tho  most 
part  also  in  alcohol,  forming  a  solution  which  imparts  a  dark  rod  colour 
to  ferric  salts.  (Liehig,  Pog<j,  15,  555.) — The  dark  red  solution  of  pt*eudo- 
snlphocyanogen  in  [wtash  becomes  light  yellow  and  gives  ofT  ammonia 
when  boiled  with  potash  for  a  longer  time;  if  it  be  then  mixed  with  Qci<L;, 
it  effervesces  briskly,  nnd  yitdds  a  prcciiiitale  consisting  of  sulphur,  and 
B  pale  yellow  substance,  which  separates  on  cooling  from  a  solution  la 
boiling  water,  in  p»lo  yellow  flakes.  (Licbig»  Ann.  Pkay^m,  50,  337.) — 
3  pbs.  of  pseudosulphocyanogen  dissolve  in  a  solution  of  4  pts.  hydrate  of 
potash  in  2.5  pta.  water,  partially  in  tho  cold^  completely  when  the  linnid 
IS  heated,  the  solution  exhibiting  at  first  a  yellowish  red  colour.  Tho 
reddish-yellow  liquid  deposits,  on  cooling,  a  browii-blaok  substance,  liko 
paracyanogcn,  insolublo  in  water  and  alcohol.  From  the  remaining 
liquitf,  acids  throw  ilown  a  yellow  mixture  of  a  similar  brown-bluck  Kub- 
stance  and  hydrothiocyanic  acid,  which  latter  may  be  partially  dii^tuUed 
out  by  boiling  alcohol,  and  then  completely  by  potash.  Besides  hydro- 
thiocyanic acid  and  the  brown-black  substance,  tno  alkaline  solutiuu  also 
contains  sulphocyanido  of  ^Kitassium  nud  a  small  quantity  of  sulphite 
of  potash.  (HarnolL) — If  the  potash-aolution  bo  allowed  to  act  on  oxces.s 
of  paeudosulpbocyanogcn,  the  precipitate  thrown  down  by  acids  from 
the  resulting  solution  likewise  contains  uudecomposed  pseudosulpbo- 
cy'inogen,  which  may  be  separated  by  its  greater  solubility;  if,  on  the 
other  iiand,  the  potash-ley  is  in  excess,  or  if  the  mixture  be  heated  for  a 
longer  time,  the  precipitate  thrown  down  by  acids  is  of  a  piler  yellow 
colour  and  looser  oonslstuDce.     Hydrothiocyanic  acid  is  also  produced 
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when  peeudosulpliocyanogeii  is  boiled  wHli  baryta*water  or  carbonate  d| 
potash.  On  heating,'  it  with  aqueous  ammonia,  tbo  liquid  takes  up  ■ 
email  quantity  of  suipliate  of  ammonia  an<l  a  trace  of  hydrothiocyanaUy 
and  the  undittiiolvetl  yellow  body  which  constitutes  the  principal  porliofl 
ia  free  hydrothiocyanic  acid.  (Parnell.) — When  pscudosulpKooyano^eQ  id 
continuously  boiled  witb  dilute  potash,  and  the  solution  precipitated  b^ 
acids,  sulphuretted  hydrogen  and  hydrosulphocyaDic  acid  are  set  fr^^e,  aii3! 
the  resulting  prooipilato,  when  boiled  with  alcohol,  leaves  not  a  browM 
black,  but  a  yellowiah  white  residue.  (Volcke)»  Ann.  Fharm.  43,  8d,  anfl 
Pog^.  58,  145.) 

ConilincUionB.     Pfioudosulpbocyanogen  is  insoluble  in  water.  I 

It  dissolves  in  oil  of  vitriol,  and  is  precipitated  from  tbe  solotiov  ifl 

its  ori|.'inal  state  by  water.   (Wohlcr,  LJchi/*.)  1 

It  dissolves  sparingly  in  alcdiol  {Wohler);  is  insoluble  both  in  alcoliifl 

and   in  ether.    (VTilckel).      That  which  Wohler  found    to    dissolve  du 

alcohol  was  probably  au  admixtaro  of  hydropcrsQlphricyanic  acid.  I 

S(dU  of  Ptfudo$ulpkocyanogen. — If  it  may  be  aseumeil  that  the  alkalit  j 
ID  the  fitato  of  aqueous  Holution  unite  at  ordinary  temperatures  wiU^j 
pBCudosulphocyanogen,  without  producing  any  alteration  in  it,  tbe  folv] 
lowing  compounib  mufjt  be  enumerated  under  this  bead.  I 

AmmoniasaU, — Cold  aqneona  ammonia  dissolves  but  a  small  qoantit/j 
of  psendosulpbocyano^n  (the  greater  part  according  to  Liebig);  w] 
solution  gives  off  all  its  ammonia  when  evaporated.  (\V6Ller.)  j 

Potash-salt. — Pseud osulpbocyano^n  immersed  iu  solution  of  potam 
acquires  a  deeper  orange-yellow  colonr  without  dissolving  to  any  eomn 
siderablc  amount;  on  decanting  the  yellow  alkaline  liquid,  wusliinj^  tW^ 
residue  with  alcohol,  and  pouring  water  upon  it,  it  immediately  acquiret 
a  ruby  colour  and  dissolves  quickly.     The  reddish  yellow  neutral  liquid^ 
leaves  on  evaporation  a  red,  transparent,  brittle  mass,  which  dissoIrM 
caaily  in  water,  sparingly  in  potash,  and,  when  heated,  gives  off  sulphur 
and  fuses   into   pure  colourless  eulphocyanidc  of  potassium.   (Wohler.) 
Pseutlobulphwyanogen  triturated  with  cold  concentrated  potash -solution, 
dissolves   completely   on   the   addition    of  a   large    quantity   of   VAler. 
llydruchluric  acid  added  to  the  solution  throws  down  the  pfoudusulpbo- 
cyanogen  in  its  original  state,  and  the  su|>ernataut  liquid  docs  not  retain 
any  compound  of  sulphocynnogcn.  (Volckel.) 

Lrad-saU, — The  solution  of  tbe  potash-salt  fonns  a  yellow  prrcipitatft 
with  loud-Kalts,  (Wohler)  If  the  solution  obtained  by  Iriturmtin^ 
|»H>iidosulphocyanogen  with  strong  potash-ley  and  adding  a  large  quaa- 
titv  of  Water,  be  precipitated  wilh  excess  of^^acetato  of  lead,  and  acrtio 
acid  addml  till  an  acid  reaction  is  produced  a  yellowish  brown  ptvcipitaU 
!■  obtained,  tho  composition  of  which  is  as  follows: 
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The  aqnoons  Bolation  of  tho  potosb-snlt  does  not  redden  ferric  solU; 
rt  forms  yellow  |)reci  pita  tea  with  cupric  salts  and  with  viercitJVm  nitrnto, 
aud  ft  deep  yellow  witli  nitrate  of  atlwr.  (Wijhlcr.) 

Lassaign^s  Sxilphocyanogen  f 

When  1  pt.  of  protochloridc  of  aulpliur  and  2  pta.  cyanide  of  mercury 
are  sealed  up  in  a  wide  glass  tube,  and  left  for  several  liays  at  a  tem- 
perature of  15°  to  20°,  protocliloride  of  mercury  remains  at  the  bottom  of  the 
tube,  toother  with  an  orange-yellow  subatauce  not  yet  examined,  while  a 
sublimate  is  formed^  amounting  to  -^  of  the  whole,  and  oonfiisting  of  trans* 
parent  and  colourless  rhombic  lamina.',  having  a  pungent  odour  like  that  of 
chloride  of  cyanogen,  and  a  caustic  taste.  These  cryutala  contain  24'2  p*  c. 
sulphur,  ani  75-8  p.  c.  cyanogen,  and  therefore  consist  of  SCy*  t  [The 
quantity  of  cyanogen  was  not  detcnnined  dtrrctly,  and  do  search  whatever  wu  mode  for 
cUohne.]  The  lamin©  generally  assume  a  yellow  and  afterwards  an 
orange  colour.  Potassium  decomposes  them  with  evolution  of  heat,  and 
sometimes  with  visible  combustion,  forminc  aulphJdo  and  cyanide  of 
potassium.  They  dissolve  in  aqueous  potasu,  forming  eulphocyanide  of 
potassium.  They  dissolve  more  readily  in  water,  less  readily  in  alcohol; 
the  former  solution  reddens  litmus  strongly,  the  latter  only  on  addition  of 
water.  The  aqueous  solution  converts  finely  divided  silver  into  sulphide. 
(Laasaigne,  Ann.  Chim.  Pkps.  39,  197;  also  J,  Chim.  mid.  5,  1;  also 
Schw.  55,  132.) 

Liebig  (Pogg,  15,  559),  using  dry  materials,  obtained  no  crystalline 
sublimate,  even  after  several  months;  in  presence  of  a  small  quantity  of 
water,  the  mixture  gave  off  pure  cyanogen  gas  on  the  application  of  a 
gentle  heat,  and  with  more  wator  a  large  quantity  of  sulphurous  acid  gas 
was  likewise  evolved,  but  no  crystals  sublimed. 


V 


Hydrothiocyanic  Acid.    C"N*H«S»0'. 


ffgdrothiocyaniiiurey  ThioCi^anwasaentoftSure. — Discovered  by  Paniell 
in  1840. 

Formed  by  the  action  of  aqueous  alkalis  on  psendoffulpliocyanogen. 
Also,  when  chlorine  gas  is  passed  through  a  sufficiently  dilute  solution  of 
sulphocyanide  of  potassium,  this  lighter  yellow  acid  is  precipitated  instead 
of  paeudosulphocyanogen.  (Parnell.) 

Preparation,  3  parts  of  pseudosutpbocyanogen  are  digested  for  three 
hoars  at  49^  with  a  solution  of  4  pts.  hydrate  of  potash  in  25  pta.  water; 
tho  liquid  then  boiled  for  half  an  hour;  the  aohition  Hltorcd  from  the 
brown-black  eubsitanco  which  separates  on  cotdjng;  hydrochloric  jicid 
added;  the  resulting  precipitate  washed  on  a  filter  with  cold  water  till 
the  chloride  of  potassium  is  removed;  tho  residue  boiled  with  alcohol; 
tho  8(dution  filtered  from  the  residual  brown  matter;  and  the  filtrate 
distilled  nearly  to  dryness.  (Parnell.) 

Tho  acid  remains  in  the  icsidiie  in  palcj  lemon-yellow,  crystalline 
flukes.  It  tastes,  after  a  while,  extremely  Utter  and  hharp;  introduced 
into  the  nose  in  the  form  of  dust,  it  excites  sneezing;  its  aqueous  i^olutidu 
reddens  litmus  after  a  while.  n'arncU.) 

The  quantity  of  acid  uhtained  by  continned  boiling  of  psendoHuIpho- 
cvanogen  with  dilute  potash,  precipitating  with  hydrochloric  acid,  and 
VOL.  rni,  I 
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nUmmi'tMff  tliM  ]trt^''t]tiiiiii9  with  boiling  ftleohol,  vUck  InvM  ft  ^lovuh 
wlifi4i  fi«ifliiff,  in  liiit  ffniiil;  by  r^jntinued  boiliDiK  whb  poCSib  it  titi&n 
tittlhf.t  <|i'''fifi|Mi--:ition,  Milplionyanule  of  poUusinm  being  fonied;  it 
ffi|MiriM  MM»  |»h!.  iif  iilrolml  to  diwiolve  it  compleielr;  its  composiiion 
ii|.|Mith!  iil'!>f  lo  Im  ilinWriMil  from  that  which  Farnell  &££tgn«  to  it  (riU 
inf  ).  Tliii  iM'i'l  iijiiiciirH  thfTcforc  to  differ  in  composition  according' tn 
Mm  |trtiri'jw  liy  nliirh  it  \n  olitniuo<l.  (Vulckel.) 
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Vi'iiinUiiH  til  rmiull,  II  li  *Jll0.ri"N''IPi»*^  but  he  likewise  regard*  it  aa  aqoadro- 

liMti'  ftt'Ul, 

Ww  \w\\\  bvutinl  iu  u  tubo  ^ivos  olV  vulphur,  sulphide  of  carbon,  «]i4 
■ul|tbur%'iliMl  hvilvoijoiit  Mud  lruvt«*  a  brown  nubntance  [mellont].  In  th* 
Mil  \\  biiiiiA  \iub  »  »iil|ibiir\Huu  llnmi>,  leaving  the  same  brown  fiub«t«acc. 
•  \\\  iMUioMdd  It  IK  ivm)4ololy  (vuvortod  into  sulphurio  and  carbonio 
Hk'id.  Mub  oxitlui It'll  of  uttr\>u«  I'limr*. 

ti  u  >\-,ii\-oU  .st>luMo  m  \-oUI  <A:.vr,  but  dissolves  in  42  pt*.  of  boiling 

ll  vitiu»\*i\v'«  ui  .•I.*  «;*'  i«j^^.v.  aud  i«  prvcipitatod  by  water  withoat 
atUMHtiou      U  is  likouiM'  »*.  j;bily  «\>lubli»  in  kj/jrockiorie  atid. 

\\  ^^.>»^^^^^»  lit  V>  (virt*  of  \vU  aud  T  pu.  of  boiling  o/tfoM;  the 
^vV.'w   ^^•^■.'.^".•    .{  KVf%vv.;rAU\i.  is  v***-'*!*******^  by  water;  when  e^apo!^ 

s..-,-     .   \nv'-.'^  ,v%.-\v:   w  .'■  .;  >■•■•:■".;   *>.•.;.  b'.it  yields  no  crystaK— 
''     .    •  v'v.-  "■  .-   *\'...   ■.' .■  N.i— 0  ^u'^Tvo  vi'  ioiveut  power,  likewise 

^  t  \.    .»  >\*..i.  ,;\  *'.■  ,''\    >  I'T-.v  i-:&k:i:<i  br  water. 

'.  .  ,x'.' •  ■ .-.%  v  .  ..•  v!V.i"  ',-  cirv' -.-.iztf-j  '.s'y  i:  a  b».i:I:2  •  hat. 
».>  vv  .V  .-,■  '  /  ^,.-  s  w  u.,  ^T^^:*!  i'x^K't.  i^-.mtt  cf  the  alLhiic  ire 
^*-      "        '  --^v  ■  .A'*  V  -  ,'  .v' ?  H       J.  y:    .  *    \^:w'z.  '.T  blA'.-jL.     Th* 

*.  V*         , : -.v  \  i.  ■„,>  <v  •.*:•.  .t  ■•  .;v.o*,jL.';x-^.;  ;:y  be  J.:a^  their  x^v^-3? 
.•V-  »    ■,..» 


i    ««    M- 


'  .   '.  ^.- 1.   'i   .-.f  .-.>  ■«  lo:  *-r  i:.^i^'.nz  ta«?  acia  ia  a-^s«cu 
'»   .  •  1  »   -V  ' .;        '-%K':v'    '\    J*/  "!»^:r^Si«iH!«io*i   :£  a  few 
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Otliers  of  the  tftronger  acids,  as  well  as  hydrosulpbanc  acid,  precinitate 
the  hyiirothiocyanic  acid  from  it  without  alteration.  AqaoouB  alkalis 
blacken  it  hy  forming  a  basic  eolt. 
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rCaloolAtioD  a  la  made  according  to  Pameira  liypotliesia;  ouIouUtiou 
b,  wuioli  agroea  bflttcr  with  tlio  analysis,  is  based  on  the  supposition  tliat 
hydrothiocyanic  acid  \s  C*NMPS"0\  If  pseudo«ulpbocyaiiog6u  bo  really 
C*N*HS*,  as  supposed  by  Laurent  &  Gorhardt,  liydrotliiooyanio  acid  must, 
according  to  the  latter  formula,  be  Pseudofulphoci/ouoffen.  +  2  HO.  But 
the  oulculation  of  tbe  acid  itself  according  to  tbin  formula  does  not 
agree  well  wi(b  ParneH'a  analysis.  Either  the  acid  examined  by  Parnell 
or  its  lead-salt  was  impure;  fur  it  is  iiiipossiblo  to  devise  a  formula  iu 
accordance  with  both.] 

Coppcr-saltt—Tho  a(\\\eo\i3  ojc'kI  forms  an  oclire-brown  precipitate  with 
sulphate  of  copper.  The  dried  precipitate  is  resolved  by  destructive  dis- 
tillation into  bulphur,  sulphide  of  carbon,  uyanic  acid,  :ind  bulpbida  of 
copper.  Nitric  acid;  oil  of  vitriol,  hydrochloric  acid,  and  hydroaulphurio 
acid  docompoao  it,  and  alkalia  convert  it  into  a  black  basic  salt. 

M^rcurtf-mU. — The  aqtirous  acid  forms  a  black  precipitate  with 
mercurouB  nitrate,  but  with  corrosive  sublimate  a  white  precipitate 
which  turns  yellow  when  the  litjuid  ia  heated.  This  precipitate,  when 
dry,  yields  by  destructive  dt^LiUiUion  the  same  products  as  the  lead-salt; 
nitric  acid  converts  it  into  a  white  powder,  which  dissolves  immediately 
on  the  addition  of  hydrocliloric  acid;  alkalis  convert  it  into  a  basic 
salt. 

SUvfr-mlt. — Tb(^aolution  of  1  pt.  acid  in  10,000  pts.  water  is  still  in 

j       a  condition  to  prccipitttto  nitrate  of  eilver.     The  yellow  flakes  obtained 

by  using  more  concentrated  8oluliou.s  elowly  collect  together,  turning 

block  at   tbe  same  time,  but  without  giving  ofl'  ga*,  the  change  being 

accelerated  by  ennshine  or  by  heat.     On   adding  a  small  quantity-  of 

silver-solution  to  an  aqueoue  mixture  of  hydrothiocyanic  and  hydrochloric 

I       acids,  hvdrothiocyanale  of  silver  Is  first  precipitated,  and  afterwards,  on 

the  o-lJition  of  more  eilver-eolution,  the  chloride  of  silver. — The  black 

precipitate  contains  70-14  p.  e.  silver  and  ICOl  p.  c.  sulphur;  hence  it 

ap^rears  to  be  a  compound  of  the  neutral  silver-salt  with  oxide  of  silver. 

— Boilinff  hydrochloric  acid  decomposes  the  precipitate,  giving  off  snl- 

phurcttea   hydrogen.     Nitric  acid  diseolvca  and   decouiposos  it  at  the 

i        snme  time;  oil  of  vitriol  exert.s  no  action  upon  it;  dilute  sulnhuric  acid 

and  sulphuretted  hydrogen  separate  tbe  hydrothiocyanic  acid,  and  form 

bulpbate  or  sulphide  of  Hilvor.     The  salt  is  meolublc  m  ammonia. 

Platinum-tali. ^1l\\q  aqueous  acid  forms  a  yellow  precipitate  with 
birhlorido  of  platinum.  (Parnell.) 
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MfiTHTLENE:   SECONDARY  NUCLEUS  C-NH. 


Sesqui-hydrosulphate  of  Cyanogen.    2C'N,3HS? 

LUeraiure  for  Seaqni-hydrotalphaU  and  BirhydrotulphaU  of  Cjfcmo^cm, 

Gat-Lcssag.    Ann.   Ckim,  95,  136;   also  6=^^.  53,    163;   tXao 

16,51. 
Vauquelik.     Aim.  Chim,  Fhyt,  9, 113;  also  Sehitf.  25,  71. 
PoRKETT.     Ann.  Phil.  J3,  363. 
AVnnLEii.     Gilb.  69,  21Q,—Pogg.  3,  177. 
LiEbiQ  &  WoHLEn.     Pogg.  24,  167. 

VoLCKEL.     Ann.  Pitarm.  38,  3\4,^Pogg,  62,  115;  63,  0«.* 
Laurent.     Laur,  &  Gerh.  C.  R.   1850,  373;  Pharm.  Cenir,   18517 

abfltr.  Compt  rend.  30,  618;  InMit.  1850,  162;  Jahresber,  1850, 

Flawanswasserstofsaure  ( Berzeli as),  UiUersdiwefeluren^chwefih 
seritoffiiiure  (Volckcl). — Discovered  in  ISl.!  by  Gay-Lus«ic ;  mrn 
minutely  examined  by  Vauqaelin,  Porrett,  and  Volckel.  T  More  reoentlj 
by  Laurent,  who  aesigna  to  it  tbo  formula  C'H'N'S',  or  C*HSN, 
regards  it  as  a  kind  of  amide  of  oxalic  acid,  to  vbich  ho  gives  tbo 
of  HuiphoxaUnide  (oxalenidt  sulfur^.)  IT. 

formation.     A  mixtaro  of  cyanogen  gas  and  sulphuretted  hydro^ 
the  latter  not  in  excess,  condenses  slowly  in  tbo  proportion  of  2  vol.  CT**| 
no^en   to  3  vol.  eutpburetted  hydrogen,   forming  yellow  needles.  (Gay^ 
Lussac.)      In  tbc  ary  state  the  gases   do  not  act   upon    oae  anotbcr.] 
(Porrett,  Vauquclin.)     Rut  a  drop  of  water  (luickly  gives   ri«j  to  ib< 
formation  of  greenish  yellow  cry^tals^-or  brownish  yellow  if  the  cyanogi 
it*  in  excess— oulv  partially  suliible  in  water.     The  aqueous  sotutioiu 
the  two  gases,   however,   act   upon   one  anotbcr  in    the  same  inatim 
(Porrett.)     [The  excess  of  cyanogen  probably  forms  with  the  wat4»r 
substance  of  the  nature  of  paracyano^en].    If  a  larger  quantity  of  watetf] 
be  admitted  tothc^aAos,  tliey  condense  immediately,  forming  an  aqucoi 
solution  of  the  needles.  (Vauqaelin.) 

Freparatiim,  2  vol.  oyanogeti  paa  are  mixed  in  a  bell-jar  oror 
cury  with  not  more  than  '<&  vol.  sulphuretted  hydrogen,  in  tbo  um 
btato.  (Ouy-Ltis&uc.)  —  2.  The  two  eases  are  passed  t».'^ctber,  the  cy 
geu  being  a  little  in  excess,  into  [absolato?]  alcohol.  Thcalc-ubol  acqai 
a  yellow  colour,  and  on  evaporation  leaves  the  componnd  crystallixed 
r.ul>atetl  gr>>(ips.  If  too  much  sulphuretted  hydrogen  bo  prcdoot, 
ale  ihol  de]iofiitH  the  red  compound,  or  a  mixture  of  tlio  two,  instead  ol 
yuttow.  Water  nuiy  also  be  used  instead  of  alcohol ;  but  in  that  catie  p 
uf  tbo  yellow  c^nnpound  is  decom|Kised,  with  deposition  of  a  brutrn  snlu! 
fttanco.  (Viickel.)  [Although  Vulckcl  states  (Jim.  PAar»«.  38^  ^l^j 
that  the  alcoholic  solution,  when  evaporated,  yields  the  pure  compound  ii] 
cry»tuls,  he  nevertheless  ren»arks  {Ann,  Pfuirrn.  38,  319,)  that  when  ll 
nleubol  ij*  evaporated,  either  at  ordinary,  or  at  higher  tom|>eraturcus  it 
almost  wholly  decomposed,  and  converted  into  a  brown  sub^tanco  con* 
tainingflulphur,  and  consequently  ib  not  likely  tu  be  obtaiuud  in  tbc  f'd^J 
Htate  by  tbi/*  process.]  —  IT  3.  Laurent  passed  cyanogen  and  talj^hnretltJ 
bydn>gen  (tbo  hitter  in  groat  excess)  into  a  lar|;;o  bottle,  the  wiv*  of] 
whit'b  wcro  moistened  with  water,  :ind  purified  the  resuliiug  yelloirj 
koodlcs  by  rccryataliixation  from  ether.  TT 


SESQUI-HYDROSULPHATE  OF  CYANOGEN. 


117 


Propria,    Yellow-  needles.    (Gay  Lussao.)  The  aqueous  solntion 

tloes  not  redtlen  litmus;  it  is  inodorous^  but  haa  a  very  pangent  tute^ 
aod  strongly  bitter  aftcr-tasto.  (Vauquelin.) 

Catculaiion .  A  nalytii. 

According  to  Gay-Lunac.  Accordiog  to  Laurent.  Laurent. 

AC  24    ,„,     23*30  2C    12  ....     27-9     260 

IN „    28    ....    27-19  N   14  ....    32-6 

3  H  — 3    .,..      2-91  H   1  ....      2*3    23 

a  B  «- 48    ™.    46-60  8     16  ....     37-2     38-2 


C<N^H>S3.. .  103 


lUO'UO 


CTiHS 


43 


lOO-O 


As  tho  prpseiice  of  water  is  eseential  to  the  formation  of  this  com- 
pound, it  18  possible  that  tho  constituents  of  tho  water  may  enter  into  it; 
in  which  case  the  compound  will  l>o  C*N-1I*S'0. — Bcrzelius  re;;urilM  it  as 
the  hydrogen-acid  of  an  unknown  ra<lical,  Flavean,  C^N'H^S",  and 
therefore  representa  it  by  tho  formula  H,C*N*H'S'. — Viilckcl  ve- 
giirda  it  as  a  conipound  of  2  At.  sulphide  of  iircne,  C'NHS,  with  1  At. 
hydroeulphurio  acid,  =  2C'*NUS,HSj  be  likewise  reniarke  that  it  may 
be  considered  as  allantoin,  C*N"'1I^0^  in  whicli  30  are  replaced  by  3S. — 
^.  According  to  Laurent's  analysis,  this  compound  is  not  a  sesqui-  but  a 
prolo-hydrosulphate  of  cyanogen,  C*N,HS.  As,  however,  it  is  converted 
by  acids  and  alkalis  iu  preeeuce  of  water  into  oxalic  acid  and  ammonia 
(in  a  similar  manner  to  the  following  compound,  fj.v.),  Laurent  re^nirdsit 
as  a  kind  of  amide  of  oxalic  aci<l,  viz.  as  SvtphoxaUnide  {oxaUmde  siU- 
fur^^t  the  sulphur-compound  corresponding  to  oxalenide  (oxalate  of  am- 
monia miniu  3  At.  water),  a  conijpound  not  yet  actually  obtjiincd  :  thus, 
Oxalenide  =  (C*HO',N  H*— 3H0)  =  C»HNO  ;  Sulphoxalenido  = 
CHNS.  ^. 

DecompoeUiont,  The  atpicous  solution  kept  out  of  contact  of  air, 
assumes  a  brown  colour  of  coutinuolly  iucreasing  intensity,  acquires  tho 
odour  of  hydrocyanic  acid,  anJ,  like  an  aqueous  solution  of  cyanogen, 
deposits  brown  flocks.  (Vaucjuelin.)  The  alcoholic  solution,  when  eva- 
{>oratod,  undergoes  a  similar  decuiiipusjiLioii,  depositing  a  brown  substance 
containing  sulphur.  (Volckol.) — Tlic  compounil,  wliea  boiled  with  dilute 
acidd  or  alkalis,  takes  up  6  At.  water,  and  is  resolved  into  liydrnaulphuric 
acid,  ammonia,  and  an  oxalate  of  the  nlkali;  but,  when  boiled  with  a 
•trong  solution  of  potash,  it  takes  up  3  At.  water,  aud  forms  sulphide, 
cyanide,  and  sulphocyauide  of  potnsyiLnn,  (Volckel.) 

C*>PH='&'  +  2KO  +  6UO  =  C*K=0^  +  2NH^  +3H3. 
and 

C<N»H»S'>  +  3K0  =  KS  +  C'NK  +  C^-KS'  +  3HO. 

The  aqueous  solution  throws  dttwn  Fuljihidc  of  silver  from  the  nitrate, 
with  evolution  of  cyanogen  (Vauquelin,  Volckel): 

C*N»irS»  +  3(AgO,N(y)  =  2C^  +  3AgS  +  3HO  +  3NO». 
On  mixing  tho  aqueous  solution,  first  with  potash,  and  tLcn  with  an 
acid,  the  formation  of  hydrosulphocyanic  acid  Ijccomcs  apparent. 
(Porrctt.) — The  aqueous  solution  does  not  form  an  immediate  precipitate 
with  nitrate  of  lead,  (Gay-Lnsaao,)  or  with  the  neutral  acetate, 
(VauqoelinJ  or  terbasic  acetate  of  lead  (Volckel);  but  with  the  neutral 
acetate,  sulphide  of  lead  is  precipitated  after  some  time  (Vauquelin, 
Volckel);  and,  even  if  the  mixture  be  supersaturated  with  jiotaph.  a 
yellow  precipitate  is  formed  which  soon  turns  black.  ( Vauquelin.) — Tho 
clear  mixture  of  tho  aqueoue  acid  with  green  vitriol,  if  precipitated  by 
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poUtfb^  and  ihea  auperatuimted  with  hjrdruclilono  ttaA,  yiMm  a 
i|MDtity  of  pninuui  blue.     (VaaqnelJD.) 

CoTTtt/inationM.     Soluble  in  water  mod  alcobol. 
The  a^^tieuufl  solutioo  forma  grey  or  bruwa  precipitates^  witb   the 
bf  mercury,  goM^  and  palladium.   (Porrctt.^. — The  Milmiou  of  eliloride 
goM    yicldfl    a    browa    precipitate,    without    eTolution    of     cjaaogtiJ 
f  Vanquelio.'; — The  brownish  yellow  precipitate,  fonned  witb  aoelate 
copper^  decompoBoa  rery  qaickly.    (Volokel.) 


Bi-hydrosulphate  of  Cyanogen.    O'^aus. 

For  tbo  Litenturo.  vid.  ScBijui-hydrosulpbate  of  Cyanegieo  (p.  Ill 

JJj/dmmbfanic    aoii/,   Ruhtanieatwcrdoftaurt   (Berzeliiu';   Se/kmr^tt 
Scfiwe/eliffauiytiofe^Kre   (Volckel).  —  Obtained    by   Oay-Lttsao   in 
font!  of  A  l-aryta-compoand;  prepared  in  tlie  f«e])arate  Atate  by  WdbUr 
1 82 1 ,  and  luurc  exactly  inreAtigalcd  both  by  him  and  by  Licbig  and  V 

Fomaiion  cud  Preparation.    1.  When  alcohol  is  «Atamted|  fint  wi 
cyanogen  gae,  nnd  then  with  eulpburctlod  hydrogen,  it  acqnirei  a  d 
yellow  colour,  and  deposits  a  largo  nnmhcr  of  small  crystals  of  tbij  ooi 
pound.  (\V6h)er.)     Tlie  two  gases  may  ahK>  be  passed  into  the  soh 
simultaneoualVf  tho  sulphuretted  hydrogen,  however,  boing  kept  In  ex 
During  thin  process,  the  alcoLol  firbt  turns  yellow  in  couM^qucnce   of 
formation  of  aesqui-bydrosulphale  of  cyanogen,  but  aftorwanU  yellow 
red,  the  sesqui-hydroealuliato  being,  by  the  further  actiuD  of  tbo  snlpbi 
retted  hydrogoa,  gradually  converted  into  biliydrosulphate;  to  render  ll 
converHifin  complete,  the  {ka^sojE^o  of  tho  sulphurolted  hydrogen  must 
oontiuued  for  a  ooneiderable  time.      The  crystals  must  be  racrri 
from  alcohol  to  purify  thorn  from  obstinately  adhering  traces  of 
tan  and  sulpliivle  of  etityh  (Vi'lckol). 

2.  Aho  when  tho  two  gases  are  brought  together  in   a  roue! 
taining  water,  and  their  absorption   \a  promoted  by  aptation,  the 
•ooQ  Hcouires  a  yellow  colour,  and  deposits  a  continually  increasing 
tity  of  bihydro^ulplmte  of  cyiinogen  in  yellow  crv?taIlino  flockn,  i 
by  filtration  and  wushin^  with  cold  water,    may  6c  aepamted    from 
yellow  compound  which  always  foims  at  the  same  time,  but  remain* 
solution  :  the  red  compound  may  be  obtained  in  the  crystalline  form 
diiMolving  it  in  hot  alcohol  and  cooling  tho  solution.    (Widiler. ')     In  tl 
procecs,  the  passage  of  tho  suljdiurottod  hydrogen  mu?;!   bo   continued 
a  much  longer  time,  to  convert  the  yellow  compound  cmnplctrly  into 
jtmL    The  crystal  which  it  yields  are  always  cviit«miuat(<d  witA  a  broi 
i^ubstance,   rcHiilting  from  tne  decomposition  of   the  yellow  eompoai 
formed  at  the  cmnuieucomonl  ;  houco  tho  solution  of  the  orystali  in 
alcohol  nuiHt  hi*  purifieil  hy  digestion  with  animal  oharooal  aod 
Hiing.  (VSlrkel.) 

3.  When  cyanugcu  gas  is  pafised  through  an  aqueous  feolution  of  bj 
droftulphato  of  barium,  sulphur  id  at  first  proeipitniod,  but  if  tho 
of  tho  gas  bo  continued,   tho  precipitate   dinsulveSi  and   a  dark  bn>i 
liquid   is  formed.    (Oay-Lu^ao.)     On  adding  an  acid,  aeeiic  acid  U 
oxampin,  to  thiR  pnlutiou,  a  copiou't  precipitato  ifi  formed  conatstiug  of 
*^  oompouud.  (Widiler.)    Similarly,  an  aquf'ous  soluti<m  of  mooi 

^Qulphido  of  ammonium  absorbs  a.  con«iderablo  quantity  of 
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Aiid  dopofliU  a  portion  of  the  compouad,  first  of  u,  light  orftDge-ycllow,  but 
uftorwards  of  a  durker  colour  ;  tho  remaiuder  may  bo  precipitated  by 
acetic  acid.     (Wolilcr,) 


Properties.    Small,  yoUowisli  red,  shining,  opaqao  crystals. 
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Berzelius  repirds  the  componud  aa  tliG  hvdrogen-acid  of  a  peculiar 
hy]>otlintical  radical,  Uiibenu,  C'NHt?,  thorofore  =  H,C»NHS';  Volokol 
rt»gnrd«  it  as  n  comi)oniid  of  1  At.  sulphide  of  urone  with  I  At.  hydro* 
sulphuric  acid  =  C"NHS,HS.— Laurent  Ctmpt.  rmfi.  20,  850  :  N.  Ann, 
Chim.  Phy$,  18,  280)  views  it,  as  Viilckel  did  formerly  {Ann.  Pharm, 
38»  318),  as  oxamide,  CN'HHD*,  in  which  the  oxygon  is  replaced  by  sul- 
phur, and  calls  it  SufphoTamide  foxamidt  sulfur^J,  inasmuch  as  both 
these  compounds,  when  treated  with  alkalis,  yield  oxalic  acid. 

Decompositions,  1.  When  this  compound  is  gently  heated,  tho 
smaller  portion  of  it  eublimos  nndrcomposed,  while  the  grrator  part  turnfi 
bl.icV,  gives  ofl'  hydrosnlphiite  of  ammonia,  and  leaves  charcoal  (Wohler). 
Heated  with  finely-divided  copper,  it  gives  otf  a  large  quantity  of  ammo- 
niacal  ga«  (Wohler)  and  water  [Liebig  and  Wohler.) — 2.  Chlorine  gas 
dooiiiposGs  the  compound  when  boated,  and  form-)  chloride  of  sulphDr. 
(Wdckel.),  —  3.  Nitric  acid  heatcl  with  the  compound,  forms  sulphuric 
acid,  (Wflhler).  —  4.  The  compound,  boiled  wiih  aqueous  solution  of 
potash  (strong,  according  to  Volckel)  or  cjirbonato  of  potnflb,  yields  sul- 
phide, oyauido^  and  salphocyanide  of  potassium.  (Liebig  9t  Wohler) ; 

2C-*NH-'S>  +  41^0  =  2KS  +  C«NK  +  C"=NKS=  +  4IIO. 

But  when  boiled  with  dilute  potash,  it  yields  ammonia^  sulphide  of 
potojwiam,  and  oxalate  of  potash: 

C*N-U*S'  +  CKO  +  2110  =  2NIP  +  4KS  +  C^K^O*. 

5.  Dilute  hydrochloric  acid  nets  in  a  similar  manner,  forming  sal-ammo- 
niac, hydrosulphuric  noid,  and  oxalic  acid  (Volckel): 

C»Nm*S*  +  8HO  +  2nCI  =  2NII^CI  +  4HS  +  OWK^. 

6.  With  nitrate  of  silver,  bihyilrosulphato  of  cyanogen  forms  a  black 
precipitate  of  snlphide  of  silver,  with  evolution  of  cyanogen  and  nitric  acid 
(Wohler;: 

CNH'S*  +  2(Ai(O.NO»)  =  2AgS  +  2IIO  +  C?N  +  2Na'. 

Heated  with  peroxides,  this  compound  yields  hydrocyanic  acid  and  a 
Juble  sulphocyauide.  (Liebig  &  Wohler.)  [I]  —  S.  Dissolved  in  aqueous 
hydrosulphate  of  potassium,  it  yields  sulphocyanidc  of  ammonium,  and  a 
brown  substance  like  parocyanogeu.  (Volckel.) — The  compound  ia  not 
deeomjiosed  by  dry  hydrochloric  acid  gas,  even  at  100"^;  or  by  eulfihurous 
acid;  or.  by  ammonia,  either  in  the  gaseous  state  or  dissolved  in  water; 
and  not  even  when  its  aqueous  eulutioa  i:;  boiled  with  mercuric  oxido 
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methylene:  secondary  nucleus  c»nu. 


(V6Icke].>     It  likewise  dissolves,  witbout  decumpoaition,  in  oold 
ley.  (Wohlor.) 

Combinations.     Bihj'droanlpbnto    of   cyanogen    disftolres    l>ut 
fiparingly  in  cold  Water,  somewhat  more  abuudaatly  in   boiling 
from  which  it  crystallizes  on  cooling.  (Wuhler.) 

It  dissoh'es  in  Oil  of  Vitriofy  forming  a  yellow  solution,  from  whi( 
water  precipitates  it  in  its  original  state,  (Wobler.) 

It  difisolvea  in  ^/ccAo^  (Wuhler),  and  in  Ether,  somewhat  more  readQj 
than  in  water.  (Volokol.) 

Compounds  with  Metals.  In  these  componnds,  aooordioff  to  Yolokt 

1  At.  H.  is  replaced  by  1  At.  motal. 

Potassium-compound. — Bihydrosulphato   of  cyanogen   [Ueeolrea  rei 
abundantly  in  cold  dilute  potash,  forming  a  yellow  liquid,   from  it 
reprecipitated  by  acids  in  itfl  original  state.     Tho  solution  does  nut  coi 
tain  citlier  sulphide  or  sulphocyanide  of  potassium.     When  evaporated 
ordinary  temperatnres,  it  yields  a  large  number  of  small  crystaU,  tt 
becomes   continually   deeper   in    colour   (when    hcat<;d    it   iuimodiatfl 
assames  a  dark  colour),  and  is  afterwards  found  to  contain   sutphidi 
cyanide,  and  sulphocyanide  of  potassium.  (Wohler.)     This  solution 
eupposed  by  Volckel  to  contain  the  compound  C^X11S,KS. 

Tho  aqueous  solution  of  tho  bihydroeulphate  of  cyanogen  does  n< 
precipitate  xinc  or  irun-solts.  (Wohler.) 

Lead-compound. — Tho  aqueous  solution  of  bihvdrosulpbate  of  cyao( 
gen  formn,  with  acetate  of  lead,  a  thick  orange-yellow  precipitate,  whi< 
retains  its  colour  when  carefully  dried,  but  if  somewhat  strongly  bi 
even   by  boiling  with   water,  is   converted  into  black  sulphide  of 
Aqueous  potash  instantly  converts  it  into  sulphide  of  lead,  while  cj%ak 
and  sulphocyanide  of  potassium   pass  into  the  solution.     Boiling  nydro^ 
chloric  acid  forms,  with   the   lead  compound,  a  yellowish   red  Rolution, 
from  which  alcohol  throws  down   the  chloride  of  lead  which   baa  bectj 
formed,  tho  uudocomposcd  hydrosulphate  of  cyanogen  remaining  in  solu- 
tion. (Wiihler.t — Volckel  precipitates  the  acetate  of  lead  aolution  witk' 
M  excess  of  alcoholic  hydrosulphate  of  cyanogen;  for  an  cxcoa  of  t^ 
lead-salt  partially  decomposes  tho  precipitate,  especially  if  tho  liqaid  U 
not  quickly  filtered  off.     Tho  precipitate  may  bo  dried  by  heat-     In  «i« 
doeomposition  which  takes  place  on  boiling  with  water,  there  are  pro- 
duced,  according   to    Volckel.  sulphide  of  le4<l,   cvanogen  gaa,  maA  a 
solution   containing  both  yellow  ojtd   red   hydrosulphato    of   eyandgvCi 
according  to  the  equation: 

SC?NHPbS»  -  5PbS  +  2C?N  +  C^N'IPS*  +  C«NH»S». 

(Volckel). — Tit  is  rttmnrkable,  that  when  the  cyanogen  is  m  eicew. 
part  only  orihc  re<i  hydrosulphate  of  cyanogen  is  converted  into  tbt 
yellow  compound,  perhnp  according  tu  the  equation: 

3C«NHPbS>  -  3PbS  +  C^N  +  C'N^U^i?]. 
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Coppfr-Cfmpoitnd.^The  aqneous  aolution  of  llio  bibydrosnlpbate 
f«-']tnej  with  cupric  salts,  a  blackish  green  precipitalo,  which  behaves  like 
the  lead  precipitate.  (AViihler.) 

Mercury-compound. — The  aqueous  soliitioiij  mixed  with  cyanide  of 
mercury,  yiehti,  with  cvohition  of  hydrocyanic  acid,  a  white  precipitate 
which  60on  turns  ^rey;  with  corrosive  Hubiiumte,  it  eliiniuutes  hydro- 
chloric acid,  aud  fomis  a  thick  white  precipitate.  (Wohier.) 


Copttiated  Compoxmd. 

Sulphocyanide  of  Methyl.    C'H»S,C^NS=CPH^C=NS^ 

Caiiours.     1846.     jV.  Ann.  Chim.  Vkys.  18,  261;  also  Awn,  Phamu 
61,  96 j  al)str.  Coinpl.  rend.  22,  3G4. 

Schv?efelcya-nrtiethylt   S(^w^dcyan-Sckwe/elformafer,  Sxdfocyanure   dc 

Obtained  by  distilling  equal  parts  of  flulphocjranMr  of  pntaAsium  and 
sulphomethyhito  of  limo  in  the  atato  of  conccntratctl  aqueous  aolution, 
aud  reclifyin(f  the  yellowish  liquid  which  settles  at  the  bottom  of  tho 
watery  distiUate,  after  drying  it  over  chloride  of  <!alcium: 

(TNKSa  +  C3H2Cii(>',2SO»  -  C^NH^S*  +  KO,SO»  +  CaCSO". 

As  the  mixture  jumps  very  violently,  a  retort  of  ten  times  its  capacity 
must  be  usciJ,  aud  the  ebullition  kept  very  uioderato  to  jirevent  Bpirting 
over;  the  firat  90  per  cent,  goes  over  at  132"-133%but  ultimately  the 
boiling  point  risea  to  laT^-iaS""- 

Transparent  and  colourlcsa  liquid,  of  sp.  gr.  1"115  at  16^  Boils 
between  132"  and  133^  Vapour-deaHity  from  2-549  to  2570.  Smells 
like  garlic,  and  produces  some  degree  of  giddiness. 
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It  is  Wood-spirit  +  HydroBulphocyanic  acid— 2  Water.     0^11*0"^  + 

Chlorine  acts  upon  it  gradually,  forming,  even  in  daylight,  fine  crys- 
t;jli*  of  fixed  cldorido  of  cyanogen,  and  a  large  quantity  of  a  heavy  yellow 
oil,  which  solidities  in  contact  with  amuioiiia.—  Cold  aqueous  potash  exerts 
ecarrely  any  action  on  it,  hut  alcoholic  potash,  when  heated  with  it, 
eliminates  ammonia  nnd  C'll^S'  (p.  283),  leaving  a  residue  uf  cyanide  of 
potassium  and  carbonate  of  potash  [9].  An  alcoholic  solution  of  eulphide 
of  potassium  decomposes  this  compound  ether,  yielding  C'''H'S*  and 
sulphocyanide  of  potassium: 

C^NH^S?  +  KS'  =  CHIPS'  +  (TNKS'. 

Aqueous  ammonia  converts  it  with  tolerable  rapidity  into  a  browu  mould- 
like  substance,  and  a  sniull  quantity  of  a  crystalline  body. 
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Sulphocy&nitle  of  netbyl  u  digtitly  eoIuVk  in  water,  to  which  it^ 
imp&rto  iU  pecoUar  odoar.     It  dtssolTM  in  wann  anil  tolerably  sin 
nitne  add,  and  crystaliizes  oat  again  ompletely  on  cooliBg.     SiuDtf 
all  proportiona  with  alcohol  and  ether.  (Cahouiw.) 


Selenocyanides*   CNMSe*. 

BsftzcLnrs  (isso).  Schtc,  si,  60. 
Ckookes  (1851).     C/wTO.  Sjc,  Qu,  J,  4,  12, 

5  Uydrotelenoq^nic  acid,  ONHSe*.— Wien  finely  divided  MJei 
iryauide  of  lend  is  enepeoded  io  A  warui  auueoU8  eiolDtioa  of  the  eameaail 
And  subjected  to  a  rapid  stream  of  eulpliurctted  hydrogen,  ffulphida 
lead  is  formed^  nnd  Lydrosolcnocyanic  acid  ol>taiQed  in  «olutto| 
filtered  lir|uid  uiuiit  Le  bcntc<l  nearly  to  its  boilinir  {K>iut  to  o] 
cxcce-s  of  -sulphuretted  hydrogen,  and  ugain  filtered  from  a  fluiall  rjuanlitj 
of  precipitated  »eleni»ni. — The  solution  of  hydroselenocyanio  acid,  tbtii 
obtained,  is  a  highly  acid  liquid,  easily  decomposed  by  boiling  or  b^ 
exiK)6ure  to  the  air.  It  cannot  be  conccDtrated  without  decoinpoaitiuiL| 
even  over  sulphuric  neid  in  vacuo.  The  addition  of  almost  any  me\i\ 
cnUAes  an  immediate  precipitate  of  selenium,  hydrocyanic  acid  rouaioii 
in  solntion.  It  dii(ai>lre8  iruii  and  zinc  with  evolution  of  hydrogeo,  anj 
displaces  carbonic  acid  from  the  carbonates.  (Crookcfl.) 

Cctcuiaiion, 
iC «     la    ,.^»,^...,     17-91 

2  8e. „. _ 40 59-70 

C»NH,9e»    67    .«. -  100*00 

All  the  salts  of  this  acid  may  be  formed  from  it  by  direct 

ItiuatioD. 

StUnocjfanid^  of  Ammcniutn,-^Oh\^\ued  by  nootralizing  the  frM  aci4j 
with  aminouia. — CrystalliEeif  in  minute  needle*  vory  similar  to  thoaeofi 
potawiuni-8alt.   Very  dtilirjuescont.  (Crookos.)  IT 

SeUtioct/nnida  of  Potaitium,    C'NK,Se*. — 1.  When   ferrocynnilU* 
potnMium  in  fu^ed  with  scloniam   in  a  retort,   nilrogco  is  evolrcd,  bd^'^ 
perhaps,  nli^o,  setpnide  of  carbon.     The  residue  is  a  mixture  of  eclruide 
iron  and  M-lcnide  of  poto^Htuni,  from    which   the   latter   may  be  di 
out  by   water:  ami  on  cvapomting  the  water,  uiihyilroui<   crytl 
ubtaiuod.  wliicu  in  form  and  tasto  oxarlty  ronemble   the  iinlphooi 
(Hor«rlius.) — %  Crookea  fuses  1  pt.  of  fceleuium  with  3  pt».  of  dry 
cvnnido  of  potassinm,  in  a  small  retort;  di^^^^st-s  tho 
bliick  maja  with  absoluto  alcohol;  passes  carbonic  ni^i  .  lli»3 

tion  to  deconi}K}in  cvnnido  of  potiissium  and  cyanato  of  poUbih,  and 
pitatvi  thr   potaitb   in  the  form   of  bicarbonnto  (a  salt   which   tf  ^i 
Innolubto  in  abstdute  alcohol';  thou  di.«tils  ofl'  the  alcohol.  - 

the  hydro* yanir  and  cyanic  acids;  and  leaves  the  watery  ■  f ' 

rcftidiie  to  cryj-iallixri  in   vacuo  over  oil  of  vitriol. — Tlie  /onuation  of  ihs 

i»  oxprtMod  by  the  following  e«]uation: 
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'he  rofiidue  in  the  retort  constets  principally  of  carbide  of  iron,  together 
^ith  undefompoeed  ferrocyatiido  of  pr>tas«iiim  and  traces  of  scloniiiin. 
As  Crookcs  used  au  excess  of  ferrocyanidc  of  potassium,  he  did  not 
observe  the  ovolution  of  sclcnidc  of  ciirbou  nicntiouod  by  BerzelioH,  ^. — 
2.  This  salt  may  also  bo  obtained  by  di5.?olving  selenium  in  cyauide  of 
potassium.  (Wiggors.) 

SeleDocyani<le  of  potassiiiiu  (onus  ueed1o-sh(i]>f^d  crystttlsj  like  IhoBO  of 
the  sulpliocyanido.  (Borxelius;  Crookes.)  They  fuse  wlien  heated,  and 
are  not  decomposed  by  ignition  out  of  contact  with  the  air.  (Berzolius.) 
Heated  in  a  close  ressel,  thoy  fuse  without  decomposing,  and  form  n  clear 
liquid  which  solidifies  in  a  crystalline  mn^a  on  cooling';  but  if  the  air  has 
access  to  the  salt,  it  decomposes  at  a  temperature  a  little  below  100'', 
(Crookea.)  It  is  deliquesoeut  (Bertelius,  Crookes),  and  dissolves  in  water 
even  more  readily  than  tbc  sulphooyanide.  (Crookes.)  It  has  a  strong 
alkaline  reaction,  and  its  solution  iu  water  is  accompanied  by  great 
depression  of  temperature.  (Crookes.) 

Crookes. 
..     27-00 


2Se 


39-2 
260 
80*0 


27*00 
17D1 
5509 


5473 


KCyS^  U5*2 


lUO-00 


The  aqueous  solution  is  decomposed  by  nearly  all  acid?,  hydrocyauio 
acid  being  evolved  and  selenium  precipitated.  (Crookes.) — From  the 
yclluWiBh  solution,  acids  and  salts  with  weak  bases,  such  as  ferric  sul- 
phate (in  which  case,  however,  the  base  is  precipitated,  together  with 
tbc  red  body)^  throw  down  a  rod  uubstaucu  resembling  Hclcnium,  an 
oQensive  odour  being  at  the  same  time  evolved.  When  such  a  mixture 
is  distilletl,  there  passes  over  a  watery  liquid  M-hicb  has  an  insupportable 
odonr,  tastes  fiery  and  aromatic  at  first,  and  disagreeably  bitter  after- 
wards. This  liquid  does  not  redden  litmus,  and  cannot,  therefore,  be 
hydroselenocyanic  acid;  the  residue  of  the  distlllatioa  oontains  an  ammo- 
Diacal  salt.  (Dorxelius.) 

The  n((ueous  solution  of  sclenocyanido  of  potassium  is  decomposodf 
not  only  by  the  stronger  mineral  acids,  hut  likewise  by  oxalic,  ttirtario, 
and  acetic  acid,  the  last,  however,  acting  but  elowly  at  ordinary  tom- 
prraturcs;  the  liquid  assumes  first  a  yellow,  then  au  or.iiifro  colour,  and 
deposits  a  scarlet  powder  of  sclcniuni,  while  hydnicyanic  arid  is  set  free. 
Ctilorine,  added  to  the  aqueous  solution,  likewise  throws  down  selenium, 
and  forms  chloride  of  cyanogen.  (Lossoignc,  J,  Ckim.  Pie'd,  16,  013.) 

%   Seietuh'yanide  qf  ^iodiam. — Obtained  by  neutralizing  hydroseleno- 
lie  acid  wiiii  carbonate  of  soda.  —  Alkaline  and  very  soluble;  when 
"aporateil  in  vacuo,  it  crystallizes  in  small  foliated  crystals.  (Crookes.) 

Stlciiocyan'ide  o/Iiarium. — Obtained  by  dissolving  carbonate  of  baryta 
the  acid,  and  evaporating  over  oil  of  ntriol  in  vacuo.  Not  obtained 
any  definite  crystalline  form.  (Crookes.) 

Sehnocyauide  qf  Sli'ontiam. — Obtained  like  the  barium-salt;  crystaJ- 
Uzes  in  well  defined  prisuis*  (Crookes.) 

Sdfiiocyanide  of  Calcium. — Crystallizes  in  groups  of  etollato  needles. 

Selatocyanidt  of  Magnesium, — Dries  up  to  a  gummy  mass,  apparently 
destitute  of  crystalline  structure. 
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Sffeiiocydnide  of  Zinc, — Thin   salt   may  be   obtained   by  diasolTii 
eithor  the  raoUl  or  \U  oxido  in  hydro^eiouocyanio  aoid;  it  foniu  gnmj 

of  prismatic  QGedles,  wbicfa  are  not  delitjuetioent. 

StUnocyanide  of  Lead.  CNPb,Se*.  —  Selenocyanidc  of  potusii 
forms,  with  acetate:  of  lead,  a  lemon-yellow  precipitate,  whicb  dicsolvt 
with  slight  decomposition,  in  boiliug  water.  The  filtered  solntion,  wbJi 
id  neutral  to  test  jiapor,  deposit:^,  on  cooling,  boaiitiful  lemoii-coluui 
iicodlcs  which  arc  insoluble  in  akohol.  The  salt  may  be  heatetl  to  l< 
\ritbout  decomposition,  but  assumes,  when  mulet,  a  alight  pink  tint.  Tl 
crystals  aro  extremely  light.  (Crookes.) 

Crookoi. 

2  C  - 12    ....      5*71     5*72 

N „ 14     ....      6-67 

Pb 104     ....     49-52     49-22 

2  So 80     ....     38-10 

(?NPb,Sc»  210     ....  100-00 

Sel^noeyanide  of  Iron* — The  rapid  decomposition  which  hydroveleoo*] 
cyanic  acid  undercoe^  in  contact  with  stronger  acids,  proventa  the  fonn**3 
tion  of  any  red  colour  with  ferric  salts  by  double  decomposition.  Neither,  | 
According  to  Crookes,  is  ii  fioIeuocyunidG  of  iron  obtained  by  treatine  tbti 
flcsquioxidc  with  hydrosolcnocyanic  acid,  selenium  being  immediately 
precipitated.     On  one  occasion,  however,  in  preparing  selenocyanidc 

Ktassium  by  the  process  already  given  (p.  122),  the  fused  mass  tl 
BD  treated  with  absolute  alcoliol  in  a  well  closed  flask,  and  flitci 
deep  blood-red  liquid  was  obtained,  the  colour  of  which  soon  disappeai 
exposure  to  the  air,  with  deposition  of  selenium.     On  other  occa»ioni<.  u{ 
colour  was  ubtnined,  the  iron  always  remaining  as  a  black  powder,  chiefljj 
consisting  of  carbitlc  of  iron.  (Crookes.) 

StUnocyanide  of  Cop/J/r.  —  Selenocx-anido  of  potaasinm  added  t«' 
sulphate  of  copper  throws  down  a  brownish  precipitate,  which  is  probabljj 
the  Felouoeyauide  of  copper.  It  is  rapidly  dccouipowd,  even  at  ordinary 
tcnii>eratures,  yidding  olacksolenide  of  copper,  with  aepamtion  of  hydr^ 
fidcoic  acid.   (Crookes.) 

StUnocyanidt  of  Mercury  with  Protocltloridt  of  Mtrcurff,  HgCySc'jHgCLJ 
—Obtained  by  adding  an  excess  of  protochlorido  of  mercury  to  0ol< 
cyanide  of  pota^dium.  When  strong  solutions  aro  iiaod,  the 
immediately  soliilifles  into  a  folt-liko  mass  of  yellowish  crystala;  tliei^| 
after  washing  with  water,  are  purified  by  rccrystalliiation  from  aloohoLJ 
Tho  crystals  aro  but  sparingly  soluble  m  cold  water,  but  dissolve 
readily  in  hot  water,  still  more  in  alcohol  and  in  dilute  hydrochloric 
tho  tatter,  however,  separates  selenium  after  a  while.  Nitric  arid 
aqua-regia  di^olvo  the  double  salt  entirely,  the  liberated  selenium 
immodintely  oxidized.  The  crystals  are  anhydrons,  and  may  hmhi 
to  100  without  docom]x>sitiou ;  above  tbut  tcniperatare,  they  M* 
Mted|  intumcecing  in  •  remarkable  manner.  (Crookes.) 

Crookes. 
2  Hg ^     200*0    ....     ftS-SB     „,     5847 

Cy ,M..«.       26-0     ....       7*62 

2  Se „...„       eO*0    ....     23-43     231*5 

U  „ „.       35*4     ...     10-37     lO-M 

UjCySc»,IIgCI....     341-4     ....  lOO'OO 
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All  attempts  to  produce  the  umple  B^Unocyanide  of  mercury  fuleJ,  the  double 
■alt  jott  deschbeU  being  alwiys  produced.  (Crookes.) 

SdcnocyanxiU  of  Silver.  C'NAg,S^  — •  Sclcnocyanldo  of  polassium  forms 
with  nitrate  of  silver  a  precipitate  resembling  cbloride  of  silver  in  appear- 
ance. If  however  tbe  eilver-fiolution  bo  previt>ii!?ly  iiiixcJ  with  iimuiunia, 
tbe  8elenoryani<le  of  silver  is  precipitated  in  bountiful  rninuto  crystals, 
having  tbe  appearance  of  saliu.  This  salt  blackens  readily  on  exposure 
to  lijijbt;  is  insoluble  in  water,  and  very  sparingly  soluble  in  cold  dilute 
acids.  It  is  instantly  docom posed  by  boiling  with  ytroug  acids;  and 
unless  oxidizing  acids  arc  useu,  selenium  Js  precipitated.  (Crookcf.) 


» 


2  C  12 

N ™- 14 

Ag « lOB 

2  Se 80 

C^NAg.Se"   214 


Crooket. 
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6-54 

hQ-a     50-24 
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Tdlurocyanide  of  Fotassiumi 


Tellurium  fused  with  cyanide  of  potassium  yields  a  uuiform  inasa, 
from  which  water  extracts  pure  cyanide  of  potasaium,  soprirating  tlie 
lellarium  in  the  state  of  powder.  (Berzelius,  2itfA?-t.)  By  fusing  tellurium 
with  ferrocyanide  of  potasJJiuui,  a  black  nia<»8  is  obtaineil,  from  which, 
when  digested  in  water,  the  tellurium  likewise  separates  in  the  fonn  of  u 
black  powder.  (Berzelius,  tSchte.  31,  62.) 


k 


H  Nitroprussides. 


Plavpair.  Phil  Trans.  1849,  II,  477;  PML  May.  J,  3fi,  197,  271,  and 
348;  abstr,  Laur,  <£r  Qtrk,  C.  H,  1850,  J  70;  J.  pr.  Chfm.  50,  3<>; 
Jakresher,  1849,  202. 

Gerhxrdt.  On  the  composition  of  oertata  Cyanides.  Laur,  da  Otrk, 
C.ii.  1850,  145. 

Tbe  formation  of  these  compounds  has  been  already  noticed.  (VII, 
461,  462.)  It  had  been  obiserved  byGiiR'rm  and  others  that,  on  mixing  a 
tK)lutioD  of  ferrocyanide  of  potassium  with  dilute  nitric  acid,  the  Uquid 
aesumes  a  colfee-colour;  and  on  adding  to  this  mixture  an  aqueons 
■olution  of  sulphide  of  potassium,  sulphur  is  precipitated,  and  the  liquid 
aaaiunofl  a  magniHcent  blae  or  purple  colour.  More  recently  (1849) 
Playfair  has  shown  that  this  colouring  is  duo  to  the  decomposition  of  a 
new  couipouud,  a  NitroprutaitUf  formed  by  the  action  of  the  nitric  acid  on 
the  ferrocyanide  of  potaesium. 

The  action  of  nitric  acid  on  th©  ferrocyanide  in  the  state  of  powder  is 
■imilar,  but  much  more  violent.  Nitric  oxide  is  at  first  evolved;  but,  if 
the  mixture  be  cooled,  the  disengagement  of  this  gas  soon  ceases,  and  in 
followed  by  an  abundant  evolution  of  cyanogen,  hydrocyanic  acid, 
nitrogen,  carbonic  acid,  uud  a  peculiarly  irrltaLing  gas,  probably  cyanic 
acid.  The  dark  rod  solution  deposilH,  on  coolings  abundiiuce  of  nitre,  and 
afterward)',  if  the  excess  of  acid  be  not  too  groat,  about  5  \WiT  ceviV.  «>V 


X2G 
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oxamiiio.  The  solution  now  forms  a  deep  biae  precipitate  with  fenou 
salts;  hut  after  being  warmod^  or  even  left  to  stawd  for  Mver&l  daj* 
without  wanning,  it  forma  with  the  «une  salts  a  dark  groen  or 
coloured  procipitato,  and  with  cuprio  salta  a  copious  gzeen  precjpit 
Those  procipitatos  aro  nitropruasides. 

During  tho  reaction  just  described,  nitric  oxide  disappears,  not 
evolved  in  tho  gaseous  state,  oxecptin;>  when  tho  action  is  too  viol 
tho  nitric  oxide  appears  therefore  to  play  an  important  part  ia  the  react 
Now  this  gas  U  readily  absorbed  by  cyanide  of  potassium,  the  li< 
turning  red, and  depositing  a  substance  like  narncyanogen.     *nie  aoIi 
thuH  formed  tloea  not  of  itself  produce  any  blue  colonr  with  the 
Mulphides,  bu^  on  the  addition  of  a  ferrous  salt^  which  converts  the 
into  fcrrocyanide,  the  colour  is  iiuuiediately  produced.     The  same" 
takes  place  on  adding  eyanide  of  potassium  to  a  solution  of  green  vit 
nturatcd  with  nitric  t^xido.     Heuoe  it  appears  that  the  uitropn 
are  formctl  i)y  the  actirm  of  nitric  oxide  on  the  ferrocyanidts.     A  ni 
solution  of  forrocytmide  of  potaijsium  ia  not  however  perceptibly  a6V 
by  passing  nitric  oxide  into  it;  but  if  tho  fcrrocyanide  has  boon  previot 
mixed  with  a  sutlieiLMit  uiitintity  of  acid  to  take  hold  of  the  boae,  the  ni 
oxide  U  absorbed,  provnicd  tho  solution  be  warmj  and  the  liQuid 

»~,  gives  tho  deep  blue  colour  with  alkaline  hydrosulphates.  The  o; 
nrrocyunidos  mixed  with  aciib  yield  similar  results;  eu  likewise 
rcrro|»i-u8Aic  acid,  when  nitric  oxide  is  pa^cd  into  its  aqueous  eolul 
healed  over  tho  water-bath.  Under  these  circumstances,  the  ferro[ 
ncid  is  first  converted  into  ferrinmssic  acid,  a  change  which  is 
evident  by  tlio  deep  blue  colour  which  tho  liquid  gives  with  ferrous 
hut  aA  tho  action  of  the  nitric  oxide  goes  on,  the  liquid  gives,  with  f«i 
Aftlto,  precipitates  of  a  paler  and  paler  colour,  and  ultimately  of  a  oi 
nUinun  colour.  In  this  state,  the  solution  consists  of  nitroprussic  aci«l, 
and  will  yiebl  tho  nitropru9sideii4  of  the  different  metalii  by  ncutralixaiion. 
Considcr.kblo  uucertainty  oxist«  respecting  the  constitution  of  tlM 
nitroprusfiidcfi,  and  consequently  as  to  the  precise  nature  of  the  r«actt<ii 
on  wbieh  their  formation  depen<li},  Playfair  deduoes  from  his 
analy»M  the  general  formula  Fe*Cy"(N0)',5M,  and  oxprcssoa  tb» 
lion  of  nitropru^ftic  acid  by  the  action  of  nitric  acid  on  femMjanlde  of 
potassium  by  tho  equation  \ 


► 


BK*FeCy»  +  |y(Hl),NO»)  -  Fe*Cy«(N0)»,5H  + 


1G(K0,N(V) 
2UCx 


FeCj  +  Pe*0> 

>Cy  +  UUO. 


I 


According  to  this  equation,  1004  pts.  of  iron  in  the  fcrrocjranide  vbotU 
b4  Qunverled  into  nitropniiisic  acid  ;  the  mean  of  Plavfair'i  pxp<'riiiMMt 
M|ttO':>!  ptf>.  for  the  quantity  aetuallyeonverted.  ^Uyfair  is,  hewwi^ 
8  44»lnion  that  tho  above  forniuin,  though  it  agreee  best  with  the  rwalli 
of  hrji  analyscB,  la  too  complex  to  be  the  true  expresaioD  nf  (he  cou,9litalki 
of  tho  nitropruA-Hidrs  ;  and  ho  regards  as  not  improt»abJfl  ih*  sifliplcv 
fonuula  Fo*C'y*N0.2M,  which  requires  ^  more  carbon.  This  Uui» 
fonnula  uho  agreoj^  bet-t  with  Kyd'c?  nnaJysis  of  nitropnuwide  of  sodiftv 
{q  I',}  According  to  both  these  formuls,  a  portion  of  the  e^ranena,  m. 
\  accordinir  to  tho  former,  and  ^  according  to  t)ie  latter,  U  replMed  ^ 
mtrouj  oxide,  a  Rub^titutiun  which  must  be  re|{afded  aa  aoaew^ 
*«npn.buhle.  Oorhardt,  on  the  other  hand^  suppose!  thai  the  ^tf- 
••idcB  cuntaiu  nitric  oxide,  N0\  and  auigns  to  tbwi  the  totmtk 
r^.NH)*,2M.  It  will  be  s«an  from  tho  details  hortafter  to  be  giTVi 
4ti«  furmala  agrcee  upon  the  whole  with  tho  reniltfl  of  aujjili^  ^vlt 
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u  well  03  Flayfair'fl,  ospecially  in  the  determinations  of  the  iron  and  tho 
Wsic  uietAi.  In  sorao  of  tho  balte,  it  givna  rather  more  carbon  than  tho 
analysis  justitiefl;  but  tho  iliffcrencee  are  never  vtry  j^reat,  and  are  found 
ohietiy  tn  those  ealta  whose  piirificatioD  prosentii  the  jfreiiteot  diffic-uItio6. 
Some  of  the  uitropmeaides,  in  fact,  are  very  unetablo,  and  exhibit  a  strong 
ttiodency  to  take  up  small  quantities  of  other  nyanidesj,  and  crystalliko 
with  them  without  alteration  of  form;  such  salta  must  evidently  be  very 
difficult  to  purify,  and  therefore  it  is  scarcely  to  be  oxjjected  tliut  their 
OOuatitution,  vm  deduced  from  analysis,  ahouhl  agree  very  cloaoly  with  the 
general  formula  of  the  eifma  to  which  thoy  belong. 

That  the  nitropru^^idcs  really  contain  NO'  rather  than  NO  is  eon- 
firmtid  by  the  following  facts:  (J),  That  nitroprusaido  of  eodium,  when 
exposed  to  sunahino,  actually  pives  ofT  NO^  (Overbeck);  and  (2),  That 
when  aaolution  of  nitroprusside  of  barium  is  treated  with  red  oxide  of 
mercury,  part  of  the  oitrogeu  ia  converted  into  nitric  ooid.  {Jnhrtjsbcr, 
\SiO,  20.1.) 

According  to  Gerlmrdt'a  formula,  tho  formation  of  nitropruiaio  acid 
from  ferrocyauide  of  potnaaium  must  bo  supposed  to  lake  place  as  followa. 
The  ferrocyanide  of  potassium  (or  ferroprusmc  arid)  is  fir^t  couverled 
into  ferriprussic  acid  by  tho  action  of  nitric  oxide  (rid.  p.  L2U); 

^  4H»FcCy  +  N0»  «=  2H*Fe*Cy«    i-  2HO  +  Nj 

And  tho  fcrripruf^sic  acid,  by  the  further  action  of  tho  nitric  oxide,  la  con- 
verted into  nitroprussic  acid: 

■  H»Fc3Cy«  +  N0»  -=  Fe«Cy«,N0».2H  +  HCy. 

The  cyanogou,  civrbonio  acid,  iVc,  dieeugagod  iu  the  action,  mukt  ho 
regarded  oa  aecomlary  produeta  derived  froui  tho  action  of  the  nitric  acid 
on  the  hydrocyanic  acid. 

Barreawil  (A'.  J,  Pharm.  17,  441)  attributes  the  formation  of  nJtro- 
prna^io  acid  from  ferroeyanide  of  potae^ium  to  tlie  aotiou  of  hypouitriu  acid, 
formed  from  the  nitric  oxide  by  oxygen,  derived  from  tho  air.  Acoonlin^ 
to  hia  ox[>erimeut«,  ferrocyanide  of  jwtHaaium  [neutral  t]  ia  not  dccoui- 
poaed  by  nitrie  oxide. 

Prfparatiim*  The  nitroprussides  of  potassium  and  sodium  aro  obtained 
M  foUowa:  423  gr.  (3  At.)  pulverised  ferrocyanide  of  i>otaaeium  is  mixed 
with  fi  At.  conmicrciul  nitrie  arid  diluted  with  ita  own  bulk  of  water  (tho 
strength  beiug  detormined  b}'  an  ulkalimetric  process).  Oue-fifth  of  this 
quantity  ( 1  At.)  of  acid  is  actually  sultlcicnt  to  transform  tho  ferrocyanide 
into  nicroprus^ide,  but  the  use  of  the  larger  quantity  is  found  to  giro  the 
beat  results.  The  acid  is  poured  all  at  once  upun  the  ferrocyanide,  the 
cold  produced  by  the  mixing  being  euffioiout  to  modemte  the  action. 
Tho  mixture  firat  aesumes  a  milky  appearance;  but  after  a  little  wliile  the 
aalt  dissolves,  forming  a  cotiee-coloured  solution,  and  tho  gasea  nboro- 
mentioned  are  disengaged  iu  abundance.  When  tho  salt  is  cumplctcly 
dissolved,  the  solution  is  found  to  contain  ferridcyanido  (rad  pruasiuto)  of 
potaiirium,  mixed  with  nitroprusHide  aud  nitrate  of  the  f^amo  baao.  It  is 
then  immcdiati.ly  decanted  into  a  largo  tiaek,  aud  heated  over  tho  watur- 
bnth ;  it  continues  to  evolve  gas,  and,  after  a  while,  no  longer  yields  a 
dark  blue  precipitate  with  fernius  salts,  but  a  dark  green  or  slato-cnlourod 
precipitate.  It  is  then  removud  from  the  fire,  and  left  to  crystallixe; 
whereupon  it  yields  a  large  quantity  of  crystals  of  nitre,  aud  more  or  leas 
oxainide.     The  strongly  coloured  Diother-liquid  is  then  neutralized  with 
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carbonate  of  potash  or  soda,  aocordirig  to  the  aalt  to  be  prepariyl,  and  tbi 
solution  is  boiled,  wherenpon  it  generally  deposits  a  green  or  brown  prai 
cipitntc,  which  must  bo  soparated  by  (iltratiou.  The  linuid  then  cont&ia 
nothing  but  nitroprasaide  and  nitrate  of  potash  or  soaa.  The  nitrate 
being  tlie  least  soluble  are  first  crystallized  out;  and  the  remaining  liqoiq 
on  further  evaporation,  yields  orystaU  of  tlie  nitroprusside.  The  sodioiM 
salt  cry.'^tallizes  most  easily.  i 

The  insoluble  nitroprussides,  tlio!9e  of  iron,  copper,  silver,  zinc,  Jtc,  an 
obtained  by  precipitating  the  solutions  of  the  potassium  or  iM>dium-«a}d 
with  solutions  oi  the  respective  metals;  and  the  ammonium,  bariaou 
calcium,  and  magnesium  salts,  which  are  soluble,  by  decomposing  tbt^ 
iron  or  copper  salt  with  a  solution  of  caustic  ammonia,  baryta,  or  Itme^j 
(Playfair.)  i 

Properties  and  Deeompoiniions.    The  nitropmssides  are  in  geBMil 
Btrongly  coloured.     The  ammonium,  iwtnssium,  sodium,  barium,  ccJeiBiH 
and  lead-salts,  are  of  a  deep  red  or  ruby  colour;   they  dissolve  reailily  ii'l 
[water,  imparting  to  it  a  stroug  red  tint.     Alcohol  does  not  precipitate  | 
I'thwr  salts  from   tlieir  solution.     The  soluble   nitroprussidea   crystallize 
'Wrily,  and  yield  well  defined  crystal^!.     The  nitroprussidos  of  zinc,  iruu, 
cobalt,  nickel,  copper,  and  silver,  are  either  very  sparingly  solabie,  oTi 
completely  iusoluble.  J 

Some  of  the  uitropruasides  are  very  permanent,  and  suffer  no  chiagiJ 
in  solution,  either  by  exposure  to  the  air  or  by  the  action   of  beat! 
Several,   on    the  contrary,  especially  uitroprussic  acid,  and    Uie  nitro- 
prussides  of  ammonium,  barium,  and  calcium,  undergo  partial  decompo-  | 
Bition  when  their  solutions  are  long  kept,  and  rapid  alteration   whco 
builed;  they  then  deposit  prussian  blue  or  oxide  of  iron.     The  remaining 
liquid  yieldii,  by  evaporation,  crystals  having  exactly  the  same  form  ani 
properties  as  the  original  salt.     Their  composition  is  however  MiMwhal  j 
I  altered,  the  iron  l>eing  in  greater  proportion  than  before;  and  ibepro-J 
portion  of  carbon  also  slightly  diflerent.     These  differences  appear  to  bo 
dno  to  an  impnrity,  probably  a  cyanide  of  iron,  which  cannot  be  remorei 
by  crystallization,   precipitation,  or  any  other  means.     Several  of  tli« 
nitroprussides,  viz.,  nitroprussio  acid,  aud  the  aunnouium  and  oaldom- 
salts,  have  not  yet  been  obtiiincd  free  from  this  impurity. 

Sulphuretted  hi/Hrofffn  decomposes  the  soluble  nitropruasidea,  a  prM>>  , 
pitato  1>eing  gnulaally  formed,  containing  sulphur,  prussian  blue^  mad  a  j 
'  ferrocyanido,   and  the  supernatant  brown  liquid  containing  a  peculiar  j 
•ulphur-cumpouud,   whose   nature   has  not   yet  been   determined.     The] 
\  JSiiip/iidet  of  (h^  Alkali-metaU  added,  even  in  very  small  quantity,  to*  ' 
solution  of  a  nitroprui^side,  immediately  produce  n  magnitioout  idne  or 
,  purple  colour,  aifording  a  highly  charactoristir  test  for  thi<i  class  of  salt*; 
H  is  M>  intense,  that  it  serves  to  discover  the  least  trace  of  a  nitropinwidg, 
I  or,  on  the  other  hand,  of  a  soluble  sulphide.     It  is  however  but  traoMii, 
Ui  leodt  in  aqaeuus  solutions,  the  new  product  being  quickly  resolved  bb> 
ft  number  of  other  bodies,  among  which  may  bo  recognized  hvdrooyaftic 
acid,  ammonia,  nitrogen,  an  oxide  of  iron,  a  fnrrnnynniilr.  n  rnlpliniiyaniJa. 
and  a  nitrate.     On  mixing  the  alcoholic  solutions  of  nitropnuiide  aail 
^rolosutphido  of  sodium,  the  purple  compound  is  precipitated  la  o9^ 
ftlrops,  which  gvncrully  dry  up  in   vacuo  to  a  green  powdrr,  coonitn^  «f 
'thi'  puq>lc  compound  mixed  with  the  products  of  decomposition  jut  OMa- 
tioiKMl  (vid,  N  it  ropruttide  of  Sodium).  —  Stdphurotu  aeul^  the  Su/pkitl9, 
no'l  H ff]Hm*fphit<$t  do  not  exert  any  perceptible  action  ou   (bo  nitl^ 
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prus&idea;  bnt  ati'ong  sulphwu:  add  dec^mposea  them,  producing  tlio  eamo 
blue  Colour  as  the  sutphidoa. — Chlorine  exerts  no  action  on  the  uitro- 
pru^didus. 

Ammonia  in  excess  gradually  dccompofccs  tlio  iiitroprnssides,  even  at 
ordinary  temperatures,  nitrogen  being  given  off,  and  a  Mack  uncrystal- 
lizable  substance  reniaiuing. — Catistic  alhili^  chaugo  the  red  colour  of  tlio 
soluble  uitropruseidca  to  orange;  on  boiling  the  niixturCj  the  Bait  h  dccom- 
posedf  yielding  sesquioxido  of  iron,  a  ferrocyanide,  a  nitrate,  and  nitrogen 
gas;  0.y.  with  nitroprusside  of  eodiam : 

2(FeH:y>2,3NO,5Na)  +  9NftO  «  SNa^FeCy*  +  3(NaO,NO»)  +  FtfO*  +  3N. 

£^tnc-saUs  fonn  with  the  solutions  of  the  nitropruesides,  a  precipitate  of  a 
clear  salmon-colour; — Stannous  and  Stannic  salta  produce  no  change; — 
Neutral  Liod'talU J  no  change  ;—^e]fu:  Lead-salts,  a  white  precipitate  after 
a  wh  i  Ic,  but  only  in  concontrated  sol  utioiis  ^—FervoHssviXijiy  asaliuon-coloured 
precipitate; — Ferric  salts,  no  change; — Co6«/^salt<(,  a  flesh-coloured  pre- 
cipitate;—  iVu'it*/-8alts,  dirty-white;  and  Co/>jofr-salts,  light  green; — 
Mercuric  salta  produce  no  change; — Silver-salts,  a  reddish  white  pre- 
cipitate. (Playfair.) 

Comhinaiions,  Most  nitroprusdidca  contain  Water  of  cry&tallization, 
and  many  of  them  dissolve  verj' readily  in  water.— y'rtw^m?!  blue  dissolves 
in  the  solutions  of  many  of  iheso  ^alts,  imparting  a  fine  blue  colour  to 
the  liquid.  The  nitroprnssides  exhibit  also  a  strong  tendency  to  unite 
with  other  cyaniiles.  Some  of  them  also  combine  with  the  oxidca  and 
sulphides  of  the  alkali-metals.  (Playfair.) 

Nil roprusaic  Acid, — L  Obtained  by  decomposing  the  silver-salt  with  an 
equivalent  quantity  of  hydrocliloric  acid,  or  the  baryt;i-6iiH  Ijy  an  equiva- 
lent qnantity  of  sulphimc  acid. — ^2.  IJy  adding  to  nitroprnssidc  of  pntus- 
sium.  ilissolvc'l  in  aBuiall  quantity  of  water  and  mixed  with  Pevcral  times  '\tn 
volume  of  alcoholj  a  quantity  of  tartaric  acid  dissolved  ru  alcohol,  juHt 
sufficient  to  precipitate  all  the  potassium  in  the  form  of  bitartrato.  IhU 
process  does  not  yield  a  pure  product,  because  the  acid  dissulvea  some  of 
the  cream  of  tartar. — Eitbor  of  these  processes  yichls  a  dark  rod,  strongly 
acid  liquid,  which,  when  evaporated  in  vacuo,  yielda  the  acid  in  dark  red, 
very  deliquescent  crystals,  having  the  form  of  olili'|UC  prisms.  Thoy  are 
very  soluble  in  water,  alcohol,  and  ether.  The  aqueous  solution  decom- 
poees  spontaneously  at  ordinary  temperatureH,  yielding  ferric  oxide, 
hydrocyanic  acid,  and  a  soluble  irou-salt  which  may  be  detected  by  a 
ferrocyauiile.  In  consequence  of  the  prouenesa  of  the  solution  to  decom- 
position, the  crystals  obtuiued  from  it  are  never  quite  pure.  (Playfair.) 

k            Calculation  (o).  Calculation  (A),  Playfair. 
M4....  24-9         IOC 60.,..  25-4...  24*8 

15  N    - 210....  36-4          6N  „  ..« ^ „ 84...  35-6.,.  36-7 

5  Fe  140....  24*3          2  Fc 56...  23*7.    238 

11  H    „„„...„ „....  11...  1-9          4H  „ 4...     1-7....  1-7 

9  O    „ 72....  12-5           4  O 32....  13*6 

Fe^Cy^CNO/H*  +  6Aq  ....577....10O-O        Fe'Cy«,NO',H' -t- 2.\q  ....23ti....l000 


In  this  and  the  following  tjihlcs.  Calculation  (a)  is  made  acpnrding  to  Playfair's 
fonnala,  and  Calculation  (6)  according  to  Gerhardt*i  (vid.  p.  126);  the  last  column  {Wea 
tbc  mean  results  of  Playfair's  analysts. 
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JfUroprtutitie  of  Amnwnium, — Wbeo  ammouia  is  added  to  an 
of  nitroprufiside  of  iron,  oxide  of  iron  is  separated,  Dilrog^D  evolved,  ani 
a  red  solution  formed,  which,  when  evaporated  in  vacuo,  yields  a  difficultlj 
cryetallizable  salt  The  golution  when  heated,  deposits  praasian  bloi^ 
and  afterwords  yields  dark  red,  rbombio  cryertals  of  a  somewhat  altered 
•alt,  which  gave  by  analysis,  22-6  per  cent,  of  carbon;  45*9  nitrogt^a; 
221  iron,  and  3*2  hydrogen;— The  formula  Fe*Cy»(N(>)"<NH)*H»+6A<i. 
requires  230  0,  44  7  N,  223  Fe.  and  3  5  H; — and  Gerbardt's  formul^ 
Fe*Cy*,NO-.(NH*)^  requires  23-8C;  44-4  N;  22-2Fe;  and  31  H  — 
Playfair  regards  the  tir&t  mentioned  salt  as  the  true  nitroprns»idc  of 
ammonium,  which,  however,  from  its  proneneaa  to  dcc<)mposition,  he  cou)4 
not  obtain  sufficiently  pure  for  analysis;  and  the  dark  red  Halt  who^ 
composition  is  above  given,  as  a  product  of  its  decomposition.  (Playfair.) 

Niiropnaside  of  Pata$gium. — 1 .  Obtained  by  acting  upon  ferroeyanidi 
of  potassium  with  dilute  nitric  acid,  and  neutralizing  tho  retultiaf 
nitroprunio  acid  with  carbonate  of  potash  (vid.  p.  127);— 2.  By  deooak 
poking  nitropruBside  of  iron  (or  better,  the  copper-salt)  with  OMrtil 
potash. 

Very  fiolnbtoj  and  therefore  difficult  to  crystallize.  The  crystals  ai4 
oblique  prisms.  The  salt  dissolved  in  its  own  wci&rht  uf  water  at  16*. 
It  turns  greenish  on  exposure  to  ligbt,  and  its  solutions  nndergo  partial 
decomposition  when  kept  for  some  time.  The  crystals  when  heated  ottf 
the  water  bath  give  off  11'7  p.  c.  water.  Tho  composition  of  Um  aili 
dried  at  100°  ia  as  follows  (Playfair): 


Caiemhtion  (a). 

94  C „ 144  . 

WK » 210. 

5  Fa    ..„ 140  . 

...  19-4 
..  28-4 
..  J8  9 
..  S6'3 
..     0-4 
..     6-6 

IOC 60  . 

6  N    „ „    %i  . 

2  Pe       5fi  . 

..  20-4 
..  88« 
..  190 
..  26-5 

..     5-5 

FisjiHrR 

....    W-fi 

.-.     J9-W 

5  K _ _..  195  . 

»H._ S. 

«0 « 49  . 

2  K    78  . 

2  O    16  .. 

...    24"* 
0-7 

FeK:yO(NO)'K*4.3H0     740  . 

..1000 

F<^7*,NO-,K«      ;i»4  .. 

.  1000 

Kitroprtuiide  of  Polamum  with  Poto4^.— When  an  aqneons  aolBlkt 
of  oitroprusside  of  potassium  is  mixed  with  twice  its  volume  of  alceWr 
and  caustic  potash  added,  a  yellow  precipitate  is  formed,  which  is  twf 
aligbtly  soluble  in  alc-obol,  but  dissolves  readily  in  water.  The  solntioa 
ban  a  strong  alkaline  reaction,  formb  a  brijL'Lt  yellow  precipitate  wttb 
Jaad-mltJ,  yellowish  brown  with  iron-salts,  and  brown  with  copper^la 
This  precipitate,  when  treated  with  acids,  is  resolved  into  nitroproandtsf 
potaasium  and  a  salt  of  potash.  (Playfair.) 
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CatmlaiioH. 


94C 

15  N., 

5Pe 

9  K 

8  II 

lAO 


I  »«•■•••.'• 


.•••*<«lt>tt**M>MI*«tMtll.. 


144 

210 
140 
361 
8 
120 


14'6 
2] '6 
14'4 

86  1 

0-8 

123 


nsjOir. 

i&a 

137 

3e-6 


Pc*CyO(NO)\K'  +  4KOt8UO 973      ...  100  0 

Nittvprumde  of  Sodium,     1.  Obtained  by  decomposing  femwyaMde 
of  potaaaium  with  nitric  acid,  and  — *-•:-: »^ *-^ ^ . 


ncutrolixing  tho  resulting  oitropiwM 


NITROPRUSSIDE  OF  SODIUM. 

ith  carbonate  of  sotln  (p.  120).  On  eraporating  the  dark  red 
eolation  which  remains  after  the  nitrates  of  potash  and  soda  have  crystal- 
IJeed  out,  prUmatic  crystals  ecpamte  during  the  evaporation  front  the 
hot  Rolution.  These  are  rcmoTod,  dissolved  in  water,  and  again  crystal- 
Hzcd  by  allowing  the  Bolution  to  cool.  The  object  of  taking  the  crvBtals 
from  the  hut  solution  ia  to  ohtain  thoia  uncontaiuinatcd  with  nitrates, 
which  are  more  eolublo  in  hot  water  than  tho  nitroprusaide, — 2.  By 
treating  the  nitroprussido  of  iron  or  copper  with  caustio  soda.  When 
prepared  from  the  irou-t^lt,  it  is  apt  to  cuntuin  a  little  iron  in  excens. 

Cryatalli«e«  in  larpo  ruby-coloured  oblique  priams,  very  murli  resem- 
bling the  ferricyanide  of  potassium  crystallized  from  an  alkaline  Bolution. 

(For  details  respeciiog  Uie  crystatline  form,  viil  Phil.  Map.  J.  36,  21 U;  also  Ilammels- 

bcry.  Pitfg,  87,  107.)  It  is  the  mo.st  eaaily  crystallized  of  all  the  nitroprus- 
sidee.  It  is  not  deliquescent,  but  diissulves  very  readily  in  water;  1  pt. 
of  the  salt  dissolves  in  2^  pts.  of  water  at  15'^',  and  in  a  still  smaller 
(|aantity  of  hot  water.     It  does  not  lose  weight  at  100^  (Playfair.) 


Catcuiathn  («). 

34  C  *u.it.itt*..(M.*it.Mi(.«*.>i>'. 144     ....      19*9     ...( 

15  N „ - 210    ....    290    .... 

5Fb « „. 140     ....     19-3     .... 

fi  Na 116     ....     160     .... 

10  H 10     ....       1-3     .... 

PUyf«lr. 

....     19-3     ....     20-4     .... 
....    27-8    ....    28-8    .... 
....     19-3    ....    19-9    ... 
...     1B*2    ....     16-3    ... 
....       1-3     ....       1-6     ... 

Kjd. 

....    20-2 
....    27-8 
....     19*3 
....     16-5 
1*5 

13  O 104     ...     ll-S     .... 

P«»Cy»«(NO)*,N»«+10Aq 724    ....  lOO'O 

»                                                  CiUcutaiiM  (i). 

K                  IOC 

^L^            6  N „ 

^^^             2  Fc « „.„ 

60-0    ....    201 
84-0    ....     281 
50-0     ....     18'8 
46-4     ....     19'4 
40    ...      1-3 
480    ...     16-3 

^^B 

^^B            Fe2Cy*NmNa=  +  4Aq 

298-4     ....  1000 

Kyd  (PAi7.  Maff.  J.  37, 289)  girei  the  preference  to  the  formula  Fe'Cy^.NO.Na*  +  4  Aq. 
which  rttjairts  20-7  p.  c.  corbon,  2rt-g  nitrogen,  19"5  iron,  16'0  sodium,  nnd  1*4 
bTdrogra.  This  ia  oeruinljr  preferable  in  point  of  simplicity  to  PUyfair's  fornuilit,  nnd 
ligreej  quite  as  well  wiih  tLe  un-ilyticul  rcsultJi;  indeed  PUyfoir  himself  remarks  (PAH. 
Mtuf.  J.  36,  360)  that  Ihc  formnla  Ptr'Cy*,NO,M-  may  probahly  be  Uio  correct  exprca. 
non  for  the  compositioa  of  the  nitrnpruisidet.  But,  on  the  other  hand,  Gerhardt'a 
formala  gives  numbers  which,  for  this  lalt  at  least,  approach  qaite  ns  near  to  the 
ezpcriinentJil  results  aa  either  of  the  two  formultc  proposed  by  Pluyfair.  Moreover 
there  are  many  reasona  for  auppoaiiig  that  these  aaita  cuntoiu  NO'  rather  than  NO 
(comp.  p.  127). 

A  solution  of  nitropruiisido  of  eoJium,  exposed  to  simshine,  imme- 
diatolv  begins  to  give  oil"  jju*,  acquiring  at  tbu  same  time  a  green  colour, 
and  depositing  prusaiau  blue.  Tho  evolution  of  gas  goeu  on,  though 
nIowly»  for  several  days,  ceasing  iw  soon  as  the  direct  light  of  the  sun  is 
removed,  and  recommencing  as  soon  as  it  is  restored.  Tho  evulvcd  ga^?, 
when  mixed  with  jmro  oxygen,  forma  red  fumes,  which  condense  to  a 
greenish  liauld  having  the  properties  of  hyponitric  acid.  Henco  tho  ga.s 
appears  to  be  nitric  oxide,  which  therefore  is  most  probably  contained  in 
the  Bait;  at  all  events  we  know  of  no  iu^tauce  of  ita  being  formed  from 
nitrooB  oxide.  (Overbeck,  /V/^'7-  *^7,  llii.) 

Tho  decomposition  of  this  salt  by  alkaline  sulphides  has  been  already 
iLOtioed  (p.  128).     The  purple  compound  obtained  by  mixing  the  alcoholic 
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•oladoM  of  nitropruBside  and  protomlpbide  of  sodium,  vm  foand, 
drying  in  vacuo,  lo  contain  ]7'27  p-  c.  carbon;  )GS4  iron;  S2'60 
0'74  hydroffeo;  5'7l  snlphurj  leaving  36"S4  for  the  nitro^n  and  oxTg« 
These  nambers  acree  pretty  nearly  with  the  formula  Fe*Cy"(NO)'Na' 
SNaS'  +  GAq.,  which  requires  17'27  carbon,  17-36  iron,  23-07  sodiui 
0'74  hydrogen,  and  5*95  sulphur.  The  compositioD  of  this  £ub5tan< 
must  however  be  regarded  as  only  Approximately  determined;  for 
decomposes  very  quickly  in  drying::  and  many  analyses  of  it  in  ll 
fiartially  dccompowd  gtate  yielded  the  most  discordant  reeulta. 
numbers  above  given  are  the  mean  results  of  two  analyses  made  on  ll 
only  specimens  which  appeared  to  be  onchan^rod. — ^Tho  pnrple-bli 
Dnchanged  compound  yields  with  ferrous  salts  a  precipitate  of  the 
colour,  with  load-salts  yellowish  brown,  and  with  copper  salts  a  broi 
precipitate.  AVhen  dissolved  in  water,  its  pnrplc-blne  colour 
changes  to  red,  and  it  then  gives  a  red  precipitate  with  lead-salts.  Thij 
red  solation  also  decomposes  quickly,  depositing  ferric  oxide  and  sulphur;] 
the  supemataut  liquid  contuinH  a  ferrocyanide,  a  sulphocyanide,  and  v 
nitrate,  whilst  at  the  same  lime  nitrogen,  hydrocyanic  acid,  and,  at  u 
boiling  heat,  also  ammonia,  occur  us  products  of  tho  decowpoeitioi»| 
Playfair  expresses  tho  decomposition  by  the  equation: 
2{Fe«Cj"NK>»,N«*  +  3NaS)  +  2HO«7(FeC»»,N»»)  +  CtS=N«  +  N»0,N0*4  Fe»0*  +  «»1 

The  ammonia  he  regards  as  a  secondary  product,  duo  to  the  conversioa  of 
the  ferrous  into  ferric  oxide  (which  latter  was  alone  actually  observed), 
at  the  eipeu.^c  of  tho  elements  of  water,  the  hydrogen  of  the  latter  com- 
bining with  the  nitrogen  to  form  ammonia. — Proceeding  from  Gregory! 
observation  that  sulphide  of  nitrogen  produces  with  caustic  alkalis  i 
tmnsieut  amethyst  colour,  on  tho  disappearance  of  which  ammonia  ii 
given  oir,  Playfair  thinks  it  possible  that  tho  true  formula  of  the  bloc 
componud  maybe:  Fc'Cy"X*S',5Na  +  3NaO  +  6Aq.  (Playfair.) 

Nitroprumde  of  Barinm, — Obtained  by  decomposing  the  oopptf^ 
salt  with  caUEtio  baryta,  avoiding  an  exce^  of  the  latter.  The  oiuk 
red  filtrate,  evaporateil  under  the  air-pump,  yields  large  dark  red  pyra- 
midal crystaU.  Frum  concentrated  solutions,  it  sometimes  crystaUiacs  is 
fliittone«l  prisms,  which  appear  to  be  a  diflcrcnt  hydnUc.  The  pyranidsl 
cryeUila  hwte  from  UD  to  15-2  per  cent  of  water  at  100"*.  "the  "il 
dissolves  \ery  readily  in  water.  (Playfair.) 
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Playfalr  observes  tbat  the  analysis  of  this  salt  agrees  better  with  tbo 
forranla  Fe*Cy*,N0,Ba^  +  6Aq,  which  requires  15*0  p.  c.  carbon,  14-0  iron, 
34*3  barimn^  and  I'S  hydrogen,  than  with  bis  more  conmiicatcd  formula. 
But  with  this,  as  with  the  other  nitropnissideSj  it  must  oe  remarked  that 
it  more  probably  coutains  NO'  than  NO  j  for  when  its  solution  is  treated 
with  mercuric  oxide,  part  of  tho  nitrogen  is  converted  into  nitric  acid,  a 
fact  scarcely  consi:)teut  with  the  existence  of  the  nitrogen  as  nitrous 
oxide.  (JaAr«6<fr.  1849,  297.) 

When  a  solution  of  nitropruBsido  of  barium  is  heatei!  to  tbo  boiling 
point,  a  brown  powder  separates  out,  containing  iron  ami  baryta,  and  tho 
filtrate  yieMff,  on  evajwratiou,  crystals  haviug  tbo  same  form  as  tho 
unaltered  salt,  but  of  variablo  composition. 

Niiropmaidc  of  Calcium..  Prepared  by  decomposing  nitrnprusstJo  of 
iron  or  copper  with  milk  of  lime  not  in  excess.  A  dark  red  solution  is 
formed,  which,  on  evaporation,  even  at  a  gentto  hcuij  deposits  prussiau 
blue.  When  sufficiently  ooncontralerl,  ityielils  ohliqiio  prismatic  crystals 
of  a  chirk  red  colour  and  considcrablo  lustre.  The  salt  is  very  soluble  in 
water.  The  crystals,  when  heated  to  100^,  logo  17*44  p.  c  water,  cor- 
responding to  15  At.  (Pb-yfair.) 
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T\it  great  faciUt]r  with  which  this  valt  decomposes,  throwi  great  obstadn  in  the 
way  of  dctrrmining  iu  composition :  it  is  very  apt  to  diseolre  some  of  the  cyanide  of  iron 
refultJiig  from  ita  decomposition. 

NUropruitidt  of  Zinc. — Soluble  ziuc-salta  form,  with  solutions  of  tho 
nitropruesides,  a  sabnon-oolourcd  precipitate,  approaching  more  nearly  to 
a  flesh-colour  than  the  iron-salt.  When  formed  slowly,  as  when  hydro- 
chloric acid  and  sine  are  raatle  to  act  on  nitroprussido  of  eodinm,  it  haa 
a  deep  orange  colour.  Very  slightly  soluble  in  cold,  more  aolublo  iu  hot 
water.  (Playfair.) 
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Stannoui  and  Stannic  tattt  give  no  precipitates  with  soluhle  nitropruuldes. 
Neutral  Lead-Moiti  give  no  precipitjite;  Baste  Lead-Moltg,  a  white  precipitate. 

yUroprusside  o//ron.— Ferrous  salts  form  n  salmon-coloured  preci- 
pitate with  tho  soluble^  nittopnijwidca.  If  the  Holntions  are  dilute,  tbo 
precipitate  does  not  appear  at  first.  This  salt  is  nearly  insolvible  in 
water;  more  Sfdublo  in  water  acidulated  with  nitric  ocid.  It  is  decom- 
posed by  caiuitie  alkalis,  with  separation  of  oxide  of  iron  and  formation 
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•fa  sol  able  lutropruBside;  a  dark-coloured  basio  iron-talt  is  liowerer  foi 
previously  to  complete  decompusition.     The  «alt,  after  dryioif  at  32%  1< 
about  20  per  cant,  more  of  wator  when  hoatod  to  100^.  (Playimir.} 
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CaMtmiaiU  jrwM  a  flesh -raloare<l|  and  j^leJM»*aH$  *  dirty  white  pndpiulc  «i(k] 
•otoble  citropnissidcs. 

Nitroprauidt   of  Copper. — Oupric  salts  form   with   soluble    nil 
prus«ides,   a   pale  greoa  precipitate   which   becomes  alate-ooloured 
oxposoro  to  li>;ht.     It  is  insoluble  in  wator  and  alcohnt,  and  ia  decoohj 
posed  by  cauetio  alkalis,  with  formation  of  a  iH^Iuble  nitropnisaide.     Af 
dryioi^  at  about  36'^,  it  still  lost  about  10^  p.   c.   in  the  watcr-1 
(P'layfair.) 
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Meremric*sait9  give  no  precipitate  with  the  ajtropnuiidcs. 

KUropnmide  of  Silver, — Soluble  nitropruasides  form  with  Dilr»4eft' 
sih'er,  a  reddish  white  precipitate  which  is  readily  deoutnposed  by  bydr>* 
chloric  acid  and  by  caustic  alkalis. 
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The  solution  of  this  salt  in  ammonia  deposits,  aft<ir  a  wbilfl^  ■banf 
crystals  of  a  compound  of  the  hjiU  with  ammonia;  this  compoattJ  • 
quickly  dccompooed,  oven   by  water  alouo,  but  ^tlll   more  rmdilr  b/ 

water  acidnlnt<>d  with  nitric  aci<].     Whtm  ammonia  and  ni  — iSc  rf 

•ilrer  are  boiJoil  together,  total  dccompobition  t^kketi  placo.  \  ^ 
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Secondary  Nucleus  CNI. 
Iodide  of  Cyanogen,    CNL 

H.  Datt.  Oith.  54,  384. 
WtiiiLER,  GUb.  69,  281. 
Sercllas,    Ann,  Chim,  Phyt,  27,  184;  also  ScKw,  43,  42;  also  Fogg* 

2,  334.— ^nn.  Chim,  Phys.  20,  184;  34,  100;  33,  203,  and  344. 
Van  DrK.     Rtperi.  21,  223. 


lodcyan,  Cyanurc  ^lode* — Discovered  by  H.  Davy  ia  1816. 


Formation.     By  tritorating  iodine  witk  cyaaide  of  mercury  (H.  Davy) 
or  oyaaide  of  silver  (Wtibler); 

C^NHg  +  21  -  CTSI  +  Hgl. 

The  reaction  ia  mach  accelerated  by  boat.  The  presence  of  a  email 
quantity  of  moisture  likewise  accelerates  the  formation  of  the  iodide  of 
cyanogen.  (Sorullaa.)  A  mixture  of  2  pts.  cyanide  of  mercury  and  1  pt, 
iodine  beatcd  in  a  strong  scaled  class  tube,  yioMs  iodide  of  cyanogen, 
wbo«e  crystals  fill  up  the  tube,  ana  liquid  cyanogen  [proceeding  from  the 
decomposition  of  the  excess  of  mercuric  cyanide  by  the  heat]  containing 
in  solution  a  small  fjuantity  of  iodine  which  gives  it  a  red  colour,  bnt  no 
iodide  of  cyanogen.  (Scrulla^.)  Io<ltdo  of  cyanogen  is  not  obtaiued  by 
beating  iodine  in  cyanogen  gas;  it  appears  indeed  to  bo  formed  only  by 
suhstitntion* 

Preparation.  1.  A  mixture  of  iodine  and  cyanide  of  mercury  is 
heated,  and  the  vapour  of  the  iodide  uf  cyanogen  condensed  in  a  cooler 
port  of  the  apparatus. — It  is  usual  to  take,  according  to  Scrullas's  rccom- 
inendation,  2  pts.  of  mercuric  cyanide  to  1  pt.  of  iodine;  but  as  both 
these  substances  have  the  same  atomic  weight,  viz.  12'6,  and  moreover 
At.  of  the  former  requirea  2  At.  of  the  latter,  the  proportion  by  weight 
»ould  be,  on  tlie  contrary,  1  pt.  of  mercuric  ryanido  to  2  pts.  of  ioiline, 
somewhat  less,  so  that  the  sublimate  may  not  be  cont:immatcd  by  freo 
line.  (Gm.)  —  a.  2  pts.  of  cyanide  of  mercury  are  mixed  with  1  pt.  of 
line,  very  intimately,  but  quickly,  to  prevent  lo&s  by  volatiliKation, 
id  the  mixture  gradually  and  gently  heated,  either  in  a  retort  provided 
^ith  a  receiver,  or  in  a  wiilc-iiockod  flask,  the  mouth  of  which  passes 
ider  a  bell-jar  partly  closed  with  a  glass  plate;  or  the  mixture  is  heated 
m  a  small  porcelain  dish  till  the  iodide  of  cyanogen  begins  to  volatilize, 
Iho  dish  tbeu  placed  upon  a  largo  glass  plate,  and  covered  with  a  belljpr; 
in  the  course  of  1.5  miniite.%  the  iodido  of  cyanogen  subltmL'S  on  the  sides 
of  tho  jar  in  large  white  flocks.  (ScruUas.)  —  6.  Van  Dyk  places  over  the 
wide-necked  flask  in  which  the  mixture  is  heated,  a  hallow  glass  globe, 
which  he  rephiccs  by  another  as  soon  a«  it  becomes  Glled  with  the  suhli- 
mate.  —  c.  Wackenroder  {N.  Br.  Arrk.  10.  320),  in  order  to  prevent  tho 
admixture  of  iodide  of  mercury,  places  the  mixture  in  tho  closed  end  of 
a  rotort-shaped  tube;  draws  out  tho  open  end  to  a  Rno  neck;  gradually 
beats  the  mixture  to  135''  in  a  bath  of  concentrated  chloride  of  zinc,  till 
the  open  arm  of  the  tube  becomes  filled  with  needles  of  iodide  of  cyan- 
ogen, which  takes  place  in  a  few  houre;  and  then  closes  it  at  both  ends. 
—  if,  Witscherlioh  (icAr6.)adds  water  to  tho  mixture  of  mercuric  cyanide 
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and  iodine,  and  lieaU  tlie  liquid  to  tlie  lioiling  point. — From  the 
of  mercury,  which  sublimes  with  the  iodido  of  cyanogen  chiefly  toi 
the  end  of  the  operation,  the  pro<luct  may  be  freed  hy  a  second  subljni 
over  the  water-bath  or  in  eiinbliiuc,  an  operation  which  tnkes  a  long  III 
If  tho  iodide  of  cyanogeni  when  supersaturated,  fir&t  with  strong  aqi 
potash  and  then  with  nitric  acid,  yitrldfi  no  precipitate  of  morouric  u 
It  may  be  considered  free  from  that  impurity.  (Serullas.) 

2.  By  beating  a  mixture  of  iodine  and  c^'onido  of  silver.     Tbia 
cess  yields  a  purer  prodnct  (Wtihler)  —  134  pia.  (1  At.)  cyanide  of  6tW< 
require  rather  less  than  252  pts.  (2  At.)  of  iodine. 

3.  Iodine  is  dissolved  in  a  concentrated  solution  of  cyanide  of  po( 
fiiuni,  in  such  quantity  that  the  solution  may  solidify  in  a  crystallii 
on  cooling,  and  the  solid  moss  is  gently  heated  till  the  iodide  of  cyanoj 
eublimea.     (Liebig,  Chim.  oiy.  1,  180.) 

Prcpcrties.  Longy  white,  Tery  delicate  needles,  loosely  united 
feathers  and  stars.  (tSeruJlas.)  If  From  ttt>  bolutiun  in  ether  or  at 
Into  ulooholj  this  compound  crystallized  in  small  four-sided  tables;  Iron 
solution  in  spirit  of  80  percent.,  in  long  feathery  needles.  (Herxog.  --frai-^ 
Pharm.  [^\  Gl,  129;  JaJiresher,  1850,  354.)— T  Sinks  rapidly  in  od  oC] 
vitrioL  Boils  at  a  temperature  considerably  above  100^,  and  volalilizdil 
undccomposed,  even  at  ordinary  tempenitures.  Has  a  highly  peuetratJty 
and  pungent  odour,  of  iodine  and  cyanogen  togottier  j  excite*  ft  Wg^ 
o\is  flow  of  tears ;  has  an  extremely  ai^rid  tasto  (metallic  if  it  is  ooatuUfj 
natod  with  iodide  of  mercury).  (Scrulhis.)  Its  aqucoos  solution 
neutral  towards  turmeric  and  litmus  (Serullas,  Wohler),  and  does 
impart  any  blue  colour  to  sLirch.  (Wbhlcr).  Exerts  a  very  poUonouf 
action,  like  iodine  and  cyanogen  together. 

SemlUs. 

2C  ^ 12    ....       7-89 

N  ^ U    ....      9-21 

I    « 126     ....     82-90     80-66 


C^NI 152     ....  100-00 

DecomposUions,  1.  Iodide  of  cyanogen  thrown  upon  red-hot 
(SerulJas),  or  passed  through  a  rcd-not  tube  (Wohler),  gives  off  vioM 
VA|>oiirs  of  iodine.  Even  its  aqueous  solution  when  kept  for  some  tinio, 
imparts  a  pale  violet  colour  to  the  superincumbent  air  (ScruUa«). — t>i/</ 
vittHol  decomposes  iodide  of  cyanogen  very  slowly,  acquiring  thereby  % 
rod  colour,  and  precipitating  iodine  (Serulms)  ;  according  to  Hertogr,  tbd 
decomposition  does  not  take  placo  without  the  aid  of  heat.  —  3.  SuipJta^ 
r&U4  acid  gas  exerts  no  action  on  iodido  of  cyanogen ;  but  tho  aqueott 
eolation  of  the  acid  fonns  with  it  (water  being  decomposed)  sulphuric  ad^ 
livdrocjranic  acid  and  iodine,  which  lost  substance,  by  thu  further  aetMA 
of  the  sulphurous  acid  yields  hydriodic  and  sulphuric  acids.  (Serullai); 
Cyl  +  UO  +  S02  -  80^  +  UCf  +  1; 

ud: 

Cyl  1-  2nO  +  2S0>  -  2SO»  +UCt  +  HI. 

Part  of  tho  iodido  of  cyanogen,  however,  appears  to  remain  um 
poeod :  fur,  according  to  SeruUas,  the  liquid,  when  freed  by  boiling  bvoi' 
nydrocyanic  and  hydriodic  acid#,  and  heated  first  with  potaith,  ibca 
with  ^roon  vitriol,  and  then  with  hydrochloric  acid,  yields  a  greofl  Vt^ 
;<^pitate :  —  4.  HydrxKhhric  acid  dorom|>o&cs  iodide  of  cynnogoo,  jioMi^f  - 
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hydrocyanic  ac'ul  and  iodino  (Serullas).  TLe  reaction  in  Ihia  caso  b  by 
no  Tneana  evident ;  according;  to  Wohler,  hydrochloric  acid  does  not  exort 
any  decomposing  action  upon  iodide  of  cyanogen  ;  according  to  Herxog, 
the  decom[>osition  does  not  take  place  witliout  the  aid  uf  heat.  —  5.  Jly- 
drosulpiiHric  acid  ffos,  in  the  absence  of  water,  converta  iodide  of  cyano- 
gen into  hydriodic  acid  and  hlack  iodide  of  sulphur;  in  presence  of  water, 
the  prodncts  are  hydrocyanic  acid,  hydiiudic  acid,  aud  a  precipitate  of 
eulphur: 

Cyl  +  US  =  HCy  +  SI; 
and: 

Cjl  +  2HS  -  HCy  +  HI  +  23. 

6.  lodido  of  cyanogen  disaolves  in  Caustic  potash,  forming  cyanide  of 
jiotassiuni,  iodide  of  potafisiunii  and  perhiips  also  iodato  of  puto^h 
(SeruUas).   Probably  thua : 

SCyl  +  OKO  -  3KCy  +  2KI  +  KOJO». 

Hence  the  alcoholic  solution  imparts  a  blno  colour  to  starch  when  mixed 
with  an  acid,  and  yields  prussiuu  Muo  on  being  mixed  with  a  fcrroso- 
ferrio  salt,  and  then  with  liydrochloric  acid.  (Wiihlcr.)  Serullas  obtained 
a  green  precipitate  instead  of  piusf'ian  blue. — According  to  a  late  obser- 
vation of  Serullas  [Ann.  Chivi,  Ph>/s.  35,  345),  cyanate  uf  potash  appears 
to  bo  formed  on  adding  a  wmall  tjuaulity  of  potash  to  aqueous  iodido  of 
cyanogen;  for  the  mixture,  when  supersaturated  with  an  acid, gives  off  car- 
bonio  acidf  and  is  afterwards  found  to  contain  ammonia.  —  7.  An  aqueous 
solution  of  iodide  of  cyanogen  mixed,  first  with  potash,  then  with  ^rr^fu 
triVrio/,  then  with  hydrochloric  acid,  or  first  with  green  vitriol,  then  with 
potash,  and  then  with  hydrctchloric  acid,  yields  a  green  precipitate 
(Serullas).  This  reaction  distinguishes  iodido  of  cyanogen  from  the  bro- 
mide and  cldoride,  which  yield  the  green  precipitate  in  the  latter  caso 
only. — 8.  Pkospkonts  melts  in  cootuct  with  iodide  of  cyanogen,  and 
yields  iodide  of  phosphorua,  often  with  emission  of  light  and  heat;  the 
cyanogen  is  probably  set  free  in  this  reaction  ("Wohler,  Dyk).  Similarly, 
"povrdered  Antimviit/  heated  with  iodide  of  cyanogen,  decompoecB  it  with 
noise,  and  forms  iodido  of  antimony;  and  Mercury  agitated  witli  aqueous 
iodide  of  cyanogen,  liberates  the  cyanogen,  and  is  converted  into  iodido 
of  mercury,  exhibiting  first  a  yellow  and  then  a  red  colour,  (Wohler.) 

Dry  chlorine  gas  and  nitric  acid  do  not  decompose  iodide  of  cyanogen. 
(Sorullaa.) 

Conthinatio7\s.  Io<lido  of  Cyanogen  absorbs  Water  of  Cri/stalUzailon. 
(ScroUas.) — It  dissolves  readily  in  water;  the  colourless  solution  has  the 
taeto  and  smell  of  the  compound  itself,  and  does  not  act  on  heavy  metallic 
ra.Us,  not  precipitating  a  solution  of  silver  for  example  (Wohler,  Serullas), 
or  of  iron,  zinc,  lead,  gold,  or  platinum,  (Herzog.) 

S  Iodine  containing  iodide  of  cyanogen  forms,  with  water  and  metallic  iron,  a 
liquid  contAiaing  feirouii  cyanide  u  well  as  ferrous  iodide;  carbonate  of  potash  added  to 
this  liquid,  tlirows  down  nil  the  ejranogcn  in  combiuatton  vith  tho  iron;  (to  that  iodiua 
of  potstsinm  thus  prepared  is  free  from  cyanide,  even  if  the  iodine  used  coatains  iodide 
ofcyuiogeD.  (Heraog.)  % 

Iodide  of  cyanogen  dissolves  without  decomposition  in  aqncons 
Sulphuric,  NUric^  or  Uydrochloric  acid,  forming  colonrlesa  solutions. 
.  (Wohler.  Van  Dylc.) 

It  unites  with  Ammonia.  (Bineau.) 

It  dis8olve«  in  Alcohol  more  freely  than  in  water  (Serullas),  etill  more 
readily  in  EOter  and  in   Volatile  Oils,  such  as  oil  of  tut^cTiWix*!  (yM^xx 
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Dyk);  it  likewise  dissolves  in  Fixed  Oil*.  (^Vaa  Dyk.) — Tko  eUi< 
solution,  wlien  treated  with  potasli,  bocomed  light  yeUow  and  turbid, 
cxiiulcH  ail  uduur  like  that  of  hydrocyAuic  acid.  (Van  Dyk.) 


Ammonio-iodide  of  Cyanogen.    3NH',CXI  and  NH\C»XL 

1 .  Iodide  of  cyanogen  slowly  absorbs  ammoniacal  gas,  retaining  it£ 
ginal  ajijicarance  fora  few  days,  excepting  that  a  few  crystal.-*  are  dej 
upon  it;  afterwards)  it  chauge«  gradually  to  a  liquid,  and  in  the  course  ofi 
weok  becomes  completely  saturated  with  ammonia.  Thr  nHldisb  jeilom  miom 
of  the  compound  probubly  amet  from  the  loparttion  of  a  small  qutntit j  of  iodin*  ii ' 
conwqacnce  of  the  sir  not  being  oompletcly  cxcladed  (Blne«ii]  — f.  2.  An  alo 
liolic  solution  of  ammonia  <lissolv(>s  iodide  of  cyanogen  in  coDaid«rabt| ' 
quantity,  and  afterwards  deposits  the  ammonio-iodide  in  crystals,  whic^ 
however,  disapjtcar  on  cxpoauro  to  the  air.     (Herzog.)  ^ 

The  liquitl  when  exposed  to  the  air,  cxhalesammonia  abundantly, and 
solidifies  to  a  cryetallino  laminated  mass ;  it  boiU  at  about  50*^,  and  s*^Iiih- 
fies  with  loss  of  IG  p.  c.  (2  At.)  ammonia.  The  residaoineltd  at  a  higher 
tcmpcmtiircj  gives  off  ammonia,  and — in  consequence  of  aoceas  of  air- 
free  iodine;  yields  a  white  sublimate  of  hydriodate  of  ammonia;  and  loam. 
a  yellow  residue  of  niellon,  (Binean,  Ann,  Chim.  Phyt,  07,  234.) 

Liquid.  Binean.  Svlid  c^mtfommd 

3NH» 61     ....     25'ia     24*2  NH» .       17    ««    IM^ 

CWI    IW    ....     74'88    75-8  CM    1A2 


3NH>,CWI....    203    ....  lOO'OO    1000 


NH\C»NI 
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According  to  Cloot  &  Cannizzaro,  {Compt  rend,  32,  62),  the  product 
of  tiic  action  of  iodide  of  cyanogen  on  ammonia  is  a  mixture  of  Lyd/ip' 
date  of  ammonia  and  Ci/anaviidc  Cy,  NH'  (comp,  p.  145). 


Stcondartf  NucUu*  C'NDr. 
Bromide  of  Cyanogen.    CNBr. 

Sbrullas.     Ann,  Chim.  Phy$.  .34,  100;  abo  .S'e/iU'.  49,  246;  aIm  A^k 

0,  338.— .4n«.  Chim.  Phjs.  3a,  2J>4  an<l  335. 
K.  Lowin.     Dns.   Brom.  u.  s.  chomlschen  Vorhaltntsse.  Hoidelb^  I8i9r' 

CO. 

Bromcyan,  C^atiure  de  Sr^ne.     Discovorod  by  Scmllas  in  1827. 

JWpnratitm.     1,  When  1  pt  of  bromine  w  poured  npou  2  pta  aC 

riido  of  mercury  contained  in  a  tubulated  retort  or  glajm  tube  rloaeil  il 
bi>ttorn  and  Burroundcd  with  ire,  bromide  of  mercury  and   bromide  rf I 
cyanogen   are  formed,  with  great  ovoluti(ni    of  h^at.     The  bromide  rfl 
(-yaiiugcu  aublimcH  in   ueudlcei,  contaminated  at  lirat  with   brom 
iillinmttdy  the  bromine  flows  back  and  enters  completely  into 
tiou.    Genflo  heat  i*  then  applied,  and  the  bromide  of  cyaoogra  -t^ 
into   a    rccvirer   connected   with    the   retort  and   surrounded   with   ice. 
(SeruUae.)  —  3.  Aqueous  bydrocyaoic  acid   is  plaood   in  a   reieel  ear* 
rouodcd  with  a  fngorific  mixture,  and  bromine  added — in  Tory  wU 
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porttODi  to  prevent  the  temperatare  from  rising  too  high — till  the  eola- 
tion begiDB  to  osfiumo  a  reddish  tin^c;  the  liquid,  which  is  in  process  of 
solidification  from  tho  aciculnr  cry.stollixation  of  ibo  bromide  of  cyano;jen, 
is  then  cither  expressed  between  blotting  paper  at  a  temperature  below 
O^j  or  it  is  gently  heated  to  drive  otV  the  bromide  of  cyanogen  in  vajwur, 
whereupon  aqueous  hydrobromic  acid  rcmainfi  behind.  (Liiwig.)  — 
3.  Bromine  and  water  are  placed  in  a  lube  kept  very  cold,  and  cyanide 
of  mercury  and  hydrochloric  acid  added  till  tho  red  colour  disappearfl  ;  the 
0}>eu  end  of  tho  tube  is  tlien  drawn  out  to  a  narrow  neck,  which  is  sealed 
op,  and  the  lower  part  of  the  tubo  b  immersed  in  warm  water,  so  that 
the  bromide  of  cyauus:en  may  sublime  into  the  upper  part.  (Alitachorlich, 
Lehrb.) 

Propoiia.  Bromide  of  cyanogen  sublimes  at  the  first  moment  of  its 
formation,  in  long  delicate  needles,  which  afterwards  cbanze  to  small  trans- 
parent and  colourless  cubes.  (SoruUas.)  Molttf  at  +  4  (Liiwig),  above 
+  lO*"  (SeruUtt:;),  not  even  at  40"  (Blneau) ;  Vapour-density  =  3a07 
(Bineau,  Ajin.  Chim.  Phys.  6S,  425).  Its  boiling  point  is  lower  than 
that  of  iodide  of  cyanogen,  and  it  volatilizes  even  at  15"^.  (Serullaa,)  Its 
TftpouT  has  tho  same  pungent  udour  as  tho  iodide,  but  in  a  still  higher 
degree  ;  it  excites  a  copious  flow  of  tears,  and  is  dangerous  to  inhale 
(SeruUas) ;  its  taste  is  extremely  biting  (Lowig).  Ono  grain  dissolved 
in  water  jand  ponred  into  the  oesophagus  of  a  rabbit,  kills  it  instantly. 
(SerullaB.)  It  instantly  decolorizes  litmus  and  turmorio  paper,  and  does 
Dot  reddeD  litmus,  even  when  dissolved  in  water.  (Liiwig.) 

Vol.  Deniity. 

gC 12    M..     11-32  C.tipour...     2    ....  0-8320 

N    .- 14    ....     13-21  N-gis   1     ....  0-9/06 

Br  80     ....     7S''17  Br- vapour...     1     ....  5-5463 


C^NBr   ....  106     ....  10000 


7-3491 

3-6745 


DecompofUiong.  1.  A ([iieous  Snlphurous  acid  fonns  with  bromide  of 
CTftnogcn:  sulphuric,  hydrobromic,  and  hydrocyanic  acids. —2.  Aqueoua 
Potash  forms  cyanide  of  potassium,  bromide  of  potassium,  aud  bromate 
of  potash.  (Serullas,  Lowig.)  On  adding  to  a  saturated  solution  of 
bromide  of  cyanogen,  first  potash  and  then  an  acid,  carbonic  acid  is  evolved, 
and  the  liquid  in  afterwards  found  to  contain  ammonia.  (Serullas.)  — 
3.  The  aqueous  solution  mixed,  first  with  (freen  vitriol^  then  with  pota^fb,  and 
then  with  an  acid,  yields  a  green  precipitate  (Serullas) ;  but  if  the  potash 
be  added  first,  then  the  greon  vitriol,  and  then  the  acid,  no  precipitato  is 
obtained.  (SeruUas.)  —  4.  The  aqueous  solution  of  bromide  of  cyanogen, 
ilowly  evaporate*!  to  drynep.««,  leaves  hydrobromale  of  ammonia.  (Liiwig.) 

this  cue  carbonir  aciti   flliould  also   be  produced:  C-NBr    +    4HO    =   CO*  + 

Br].  —  5.  Bromide  of  cyanogen  gently  heated  with  Phosphorus  eva- 
porates for  the  most  part  undecomposed;  nevertheless  a  small  quantity 
of  bromide  of  phosphorus  is  formed.  Antimony^  heated  in  vapour  of 
de  of  cyanogen,  yields  cyanogen  gas  and  bromide  of  antimony. 

cury  decomposes  the  saturated  atjueous  solution,  yielding  cyanogen 
bromido  of  mercury.  (Uiwig.) 

Bromide  of  cyanogen  dissolves  without  decomposition  in  oil  of  vitriol, 
drooblorio  acid,  and  uitrio  acid. 

Bromide  of  cyanogen  unites  with  a  eimaU  ^^xx-WiWl-^  ^A 
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WcUer^  forming  crystals,  wliicb  remain  solid  at  a  higher  temperator^  ll 
tho  dry  compoiintl. — It  i»  more  solublu  iu  water  than  the  iodi^ 
(Scrullofl.)— With  Ammouia.  (Bincau.) — More  fiolablc  thoii  tXic  iodide 
AlccfioL  (Scrullas.) 


Ammonio-bromide  of  Cyanogen. 

n.  Liqjtid.     ONIPjCyBr. — Bromiile  of  cyauoffcn  absorbs  aramoitu 
gas  verynipitlly  at  first,  then  more  and  moro  slowly,  so  that  the  com] 
Bitturtition  takes  a  very  long  time.     The  crystals  of  b,  which  form  a 
are  hereby  converted  into  a  colourless  lifjuid,  which   smelU  *tPoi_ 
ammonia,  boila  by  the  mere  heat  of  the  hand,  and  la  quickly  dcprirj 
4  At.  ammonia,  either  by  beat  or  by  exposure  to  the  air,  betug   thot^b 
converted  into  tho  following  solid  eomjKiuud  (Binenn): 

b.  Solid.  2NH",CyBr.— Remains  in  the  form  of  colourless  necdla 
after  the  compound  a  has  been  exposed  to  the  air,  or  as  a  white  powdi 
when  a  is  heated  to  the  boiling  point.  It  is  iuodorons,  has  a  vi 
pungent  taste,  and  is  permanent  in  tho  air.  Fuses  bolowa  rrxf^-af,  pivi 
off  ammonia  with  ebullition,  yielding  a  sublimato  of  hydrobromato 
ammonia,  and  when  heated  to  redness,  leaves  mellon: 

3(2NH^C^Br)  =  2NH»  +  3NH^Br  +  CS\ 

Nitric  acid  sets  bromine  free  from  it. — OH  of  vitriol  eliminatee  hydrO"- 
bromic  acid  gas,  mixe<l  with  vapours  of  bromine. — Hy/dtytcMorv:  afH 
dissolves  it  without  evolution  of  gas. —  Water  dissolves  it  rea*lilv,  foruiioj 
%  liquid  M'hich  throws  down  bromide  of  silver  from  a  silver-solution,  but 
yol  docs  not  contain  hydrobromate  and  cyanate  of  ammonia;  for  by 
evaporati(m  it  yields  crystals,  which,  when  heated  to  rcdueai^  Uarv 
mcUon.  (Binean,  Ann,  Chim.  Phys,  67,  230;  70,  257.) 

(a).  Liqwd.  BiDeau.  {(•),  Solid,  Vkirf^ 

«NH»  102  ....  4904  48-5  2  NH» 34  ....  24-28   2l-» 

CyBr 106  ....  50%  Sl-5  CyBr    106  ....  75-7a 711 

6NH\CyBr     208  ...10000  1000  2M|J,C)Br...  110    ...100-00  lOH 

According  to  Clocx  &  Cannizzaro  {Conipt.  rend.  32,  63),  tho  vabiteM 
just  de«cribod  is  a  mixture  of  hydrobromate  of  ammonia  with  C\ajijii'rf> 
Cy,H*N  (vu/.p.  145). 


Swmdary  Nudetu,    C?NCI. 
Volatile  Chloride  of  Cyanogen.    C«NCI. 


Ann,  Chim.  1,  35. 
Ann.   Chim.   05,   200 


also  Schw,   16,  55;  alM  0ia. 


B  en  TTIOLLET. 

GAY-LrsBAC. 

53,  108. 
SicRCLLAs.     Ann.  Chim.  Phyt,  35,  201,  and  337;  also  i^.  Tr.  16»  1,  >I9; 

ah«tr.  Po^gi.  1 1,  S7.—J.  Chim.  rn^d.  7,  l£i>;  ftUo  Pog^.  21,  «5. 
WcRTZ.     Comjpi.    imd.   24,   437;   Ann.   Pharm,   64,  307;  Jakrtt^ 

1847  -ft,  475.— Kurthor  and  moro  fully:  Ann.  Pharai,  7$,  »; 

JahtctUr.  1851,377. 
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Chiorure  de  Ct/anoffine  gaieax;  Proiochlonire  tU  Cyanogene;  Flusaiga 
CiUorcyan.  (Wurtz.)— Berthollot,  l)y  bringing  clilorino  in  contact  with 
hydrocyanic  acid,  obttiiuoU  a  peculiar  snb.stance,  wliicb  he  repariled  aa 
oxidisid  prtisiic  acid,  Gay-Lussac  succeeded  in  preparing  cbloridu  of 
cyauogen  in  tUu  state  of  gas,  though  mixed  with  carbonic  acid,  and 
examined  many  of  its  chomical  relations.  ScruUa?  obtained  it  in  the?  pure 
state,  and  investigated  it  more  exactly.  More  recently  Wurtx  has 
obtained  au  extremely  volatile  ti<jaid,  havin^  the  same  compoaitioo  au  the 
gas,  and  resombling  it  iu  most  of  its  properties. 

Formalion. — 1.  By  the  action  of  chlorine  gas  on  moiat  cyanide  of 
mercury  in  the  dark,  and  at  a  rather  low  temperature: 

HfCy  +  2C1  «  HgCl  +  CyCL 

In  about  8  houra  the  chlorine  gas  \s  completely  converted  into  an  equal 
volume  of  gaseous  chloride  of  cyanogen.  But  by  the  action  of  light,  or  of 
a  temperature  of  30— 40^  eal-ammoniac  and  traces  of  carbonic  acid  (and 
a  yellow  oil)  arc  obtained,  inatoad  of  chloride  of  cyanogen.  The  actiou  of 
chlorine  ia  accompanied  by  evolution  of  beat;  if  therefore  the  moist 
cyanide  of  mercury  bo  introduced  into  bottlea  filled  with  olilurine,  and 
containing  more  than  3  lltred,  the  temperature  may  rise  liigh  enough  to 
]>rcvent  the  formation  of  chlorido  of  cyanogen.  (ScruUas.)  In  the  com- 
plete absence  of  water,  chlorine  gas  does  not  act  upon  cyanide  of  mercury 
in  the  dark;  but  on  exposure  to  light,  a  yellow  oil  ia  formed,  (Gay- 
Loaaac;  Serullas.) — 2.  Bypassing  chlorine  through  bydrated  hydrocyanio 
acid.  (Oay-Lussac.) 

Pr^araiioH, — (a.)  €f  the  gas. — Cyanide  of  mercury  moistened  with 
-v^ater,  but  not  dissolved  in  it,  is  introduced  into  two  bottles  of  a  capacity 
not  exceeding  3  litres,  well  closed  with  glass  stoppers,  and  filled  with 
chlorine  gas,  the  proportion  of  cyanide  uf  mercury  being  about  Ct  grammes 
to  each  litre  of  chlorine;  the  bottles  are  left  for  24  hnurs  in  the  dark,  till 
in  fact  the  chlorine  ha*  lost  its  yellow  colour;  then  cooled  by  immersion 
in  a  mixture  of  ice  and  salt,  producing  a  tempeniture  at  lea±>t  as  low  as 
— 18^,  till  the  gaaeoua  chloride  of  cyanogen  Aolidifioa  in  crystals;  100 
gruramos  of  water  poured  into  each  bottle;  the  rosuUing  solution  poured 
from  all  the  bottleu  into  a  loug-ueckcd  flask,  winch  it  ujust  nearly  fill; 
and  this  fla«>k  connected  by  a  bent  tube  with  a  two-niouthcd  bottle  con- 
taining chloride  of  ciilcium,  so  that  the  gnseoos  chloriile  of  cyanogen  may 
pass  from  its  second  mouth  through  a  second  bent  tube  into  a  bottle  sur- 
rounded with  a  freezing  mixture.  If  now  tho  a<|uoous  solution  iu  the 
flask  be  warmed,  tho  chloride  of  cyanogen  collects  in  the  crystalUuc  form 
in  the  last  bottle,  which  must  then  be  closed  very  tight  with  a  glass 
stopper.  At  ordinary  temperatures,  tho  crygtalfi  in  tho  bottle  melt,  and 
are  converted  into  gajs.  If  however  a  small  quantity  of  water  bo  intro- 
duced into  the  bottle  while  it  is  immersed  in  the  freezing  mixture,  and 
it  bo  then  taken  out,  still  well  closed,  two  layers  are  found  in  it,  tho  upper 
of  which  is  an  aqueous  solution  of  chloride  of  cynauogen,  and  tho  lower 
probably  a  hydrate  of  that  compound.  (Serullas.) 

Methods  of  preparation  formerly  recommended  by  Serullag: — i,  Tho 
nine  as  above,  excepting  that  the  chlorine  bottles  contain  only  1  litre. 
Aa  soon  as  the  chloride  of  cyanogen  has  condensed  iu  the  freezing 
mixtarc,  chloride  of  calcium  is  introduced  into  each  bottle  to  withdraw 
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the  water,  but  in  small  qnantifie?,  so  as  not  (o  caoM  may  p«re«pi: 
of  temperature.  Tbe  bottles,  well  closed,  are  then  taken  out  of 
freezing  mixture;  exposed  for  three  days  to  a  medium  tempemture,  bo 
the  gaseous  cLloride  of  cyanogen  may  be  completely  dehydrated ;  and 
immorved  in  the  freezing  mixture,  in  vliicb  eome  bottles  conl 
mercury  arc  likewise  immorfied.  As  poon  aa  (be  chloride  of  cyan 
completely  solidified,  the  bottles  containing  it  are  completeljT 
with  the  cooled  mercury,  in  order  to  expel  the  air,  and  perha 
foreign  it&sea;  they  are  then  fitted,  one  after  the  otberj  with  a  gaa- 
tabe;  taKen  oat  of  the  freezing  mixtare^  and  heated  by  red-hot  c 
at  some  distance,  because  mere  warming  by  tbe  external  air  wontd 
clou-.  Violcut  ebullition  then  takes  place;  tbe  air  in  tbe  tube  is 
allowed  to  escape;  and  then  the  gaseoun  chlonde  of  cyanogen  is 
over  mercury. — 2.  Since  the  solution  of  chloride  of  mercury  ob 
preparing  the  above-mentioned  yellow  oil  (oil  of  chloride  of  cyan 
from  aqueous  cyanide  of  mercury  and  chlorine  in  snDabine,  al»o  ooai 
chloride  of  cyanogen,  that  compound  may  be  evolre<l  from  it  in 
gaseous  state  by  heating  the  solution  in  a  flask;  tbe  gas  may  then  be 
through  a  tube  containing  chloride  of  calcium,  marble,  and  chlorid 
calcium  again,  to  free  it  from  water  and  bydrocfalorio  acid,  and,  laftljTi 
through  a  tube  bent  downwards  into  a  bottle  surronnded  with  a  freexiilf 
mixture,  in  which  the  gas  solidities  in  crystals.  (iSemllaa.) 

%  W&hler  (Ann.  rkarm.  73,  219)  passes  chlorine  into  a  eatnraled 
solution  of  cyanide  of  mercury  to  which  an  excess  of  tho  salt  in  fiat 
powder  has  been  added,  continuing  tho  poasage  of  ihegaa  till  tbe  aolntioi 
IS  completely  saturated  and  tho  upper  part  of  the  veeael  Oiled  with  tU 
gas.  The  ve&eel  xa  then  closed  and  left  in  the  dark,  till  after  repatttl 
agitation  tho  whole  of  the  chlorine  is  absorbed,  or  the  whole  of  tbe  rrwii^ 
of  mercury  dissolved.  To  removing  any  remaining  exeess  of  chloriiw^ 
the  solution  is  shaken  up  with  znercury.  It  is  then  heated  in  a  fta/itf 
which  is  connected  with  a  chloride  of  calcium  tube  and  a  conducting  tsbfl^ 
and  tho  gaseoas  chloride  of  cyanogen  condensed)  as  in  the  prooev 
deacribed.  % 

The  extremely  ptMonous  action  of  the  pateofu  chloride  qf  eywiu^M 
renders  it  necessary  in  all  theae  processes  to  take  the  greatest  c««  to  M**^ 
rent  its  escape  into  tbe  air  and  consequent  inbalatinn.  (Serullas.)  (For 
this  reason,  a  freezing  mixture  made  with  chlorido  of  calcium  is  preferable 
to  tbe  ordinary  mixture  of  ice  and  salt.] 

Gay-Luaaac  pasdcd  chlorine  gas  through  aqneons  praesio  acid,  til IH 
bepiu  to  decolorize  tincture  of  indigo;  then  removed  the  excess  of  cfalottM 
by  agitation  with  niorcnry;  and  croTved  the  gaseous  chloride  of  cyaoogCD-* 
which  however  wnn  contaminated  with  carbonic  acid — by  moderately 
heating  the  solution. 

5  When  chlorine  gas  is  slowly  pn.«aod  into  dilate  hydrocyanic  tod 
«ooled  to  O*'.  the  liquid  after  a  while  separates  into  two  layer*,  ifci 
lighter  of  which  is  a  compound  of  chloride  of  cyanogen  with  hydrocyawf 
acid,  2CyCl,HCy.  (p.  144.)  If  tho  stream  of  chlorine  be  too  n|ti4. 
part  of  tnis  product  is  earned  over  with  it,  and  may  bo  condensed  in  > 
receiver.  From  this  cumponnd  the  chlori^lo  of  cyanogen  may  be  obtaioM. 
by  mixinj?  it,  after  svpurntion  from  the  heavier  stratum,  with  Ic^ool*! 
water,  and  treating  it  with  mercuric  oxide,  taking  care  t«  •  '  '  vr«el 
well,  as  otherwise  ihr  oxi<lo  may  bo  reduced.     Chloride  of .  ihn 

added,  the  limiid  distilled,  and  the  vapour  parsed  through  tk  intic  oqb> 
tftining  chloride  of  calcium  into  a  Oaak  cooled  to  0 '.     The  cUofide  ^ 
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cyanogen  tben  condenses  in  the  fonn  of  a  oolourlesfi  liquid,  heavier  than 
water,  (Wurt«,  Ann,  Phami,  70,  280.)  if 

Propertifg.  Tbo  compound  obtained  by  Serullas  cryatallizea  at  —18^ 
in  long  transparent  needlee,  BometimOB  united  in  liard,  brittle  masset. 
Between  —  15^  aud  —  12^  it  melts  to  a  tmnsparent  and  colourless  liquid, 
which  retains  its  liquid  form  at  +  20**  under  a  pressure  of  4  atmospheres, 
or  when  sealed  np  in  a  strong  /a^Iass  tube.  But  at  ordinary  temperatures 
it  boils  at—  12".  (Serulhw.)  —  IT.  Wurtz's  compouuil,  on  tbc  conlrary> 
crystallizes  between  —  5  and  —  6°j  and  boily  at  +  I5-.5-*;  between  those 
temperatures,  it  is  a  colourless,  very  mobile,  and  highly  pungent  liquid, 
heavier  than  water,  and  but  slightly  soluble  therein. IF  —  The  gas  (wuicli 
is  colourless,  according  toGay-Lussac)  has  an  insupportable  odour,  excites 
a  very  copious  flow  of  tears  (likewise  according  tu  Gay-Lussac),  aud 
produces  violent  smarting  on  sore  parts  of  the  skin.  Lcsa  than  Ij  grain 
given  in  the  state  of  aqueous  solution  to  a  rabbit,  kills  it  instantly.  The 
eas  and  its  aqueous  solution  are  neutral  to  turmeric  and  litmus.  (Serullos.) 
Gaj-Lnssac's  gas  reddens  litmus,  probably  because  it  is  coutaminatud 
with  carbonic  or  hydrochloric  acid. 


9    Cw*WIM 
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CI    

.    120    , 
.    14-0    . 
.    35*4     . 
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Decompoeitions.  I.  Volatile  chloride  of  cyanogen  changes  sponta- 
neously into  fired  chloride  of  cyanogen.  (Liebig,  Chim.  org.  1,  178.)  — 
IT  The  liquid  chloride  of  cyanogen  obtained  by  Wurtz  may  be  kept  for 
years  witoout  alteration.  If,  however,  an  excess  of  chlorine  be  p'lssed 
into  djlnto  hydrocyanic  acid,  aud  the  yellow  liquid  which  separates  be 
merely  distilled,  witliout  previous  washing  or  treatment  with  mercuric 
oxide,  an  impure  product  is  obtained,  which  readily  changes  to  the  solid 
chloride;  so  likewise  does  the  volatile  chloride  of  cyanogen  obtained  by 
the  action  of  chlorine  on  dry  cyanide  of  mercury.  But  both  these  products, 
when  washed  with  water,  which  removes  the  oxcesa  of  chlorine,  and 
perhaps  also  a  small  quantity  of  solid  chluride  of  cyanogen,  lose  tlie  pro- 
perty of  changing  to  the  B<did  compound.  (WurU,)  H — 2.  The  gas 
mixed  with  oxygen  cauiioi  bo  eet  on  lire  hv  the  dectric  s]>ark,  unless 
hydrogen  bo  likewise  addcdj  in  this  cose,  a  cloud  is  fonned,  with  violent 
detonation  and  a  bluish  white  light,  1  vol.  gaseous  cblondo  of  cyanogen 
producing  1  voL  carbonic  acid,  aud  libeniting  |  vol.  uitroKcn.  (Gay- 
Luefeac.)  —  3.  Moist  gaseous  chloride  of  cyanogen  absorbed  by  aqueous 
potash,  or  aqueous  solution  of  chloride  ol*^  cyanogen  mixed  with  potash, 
gives  off  a  large  quantity  of  carbonic  acid  on  the  addition  of  a  stronger 
noid,  aud  a  solution  is  formed  containing  ammonia  (Gay-Lussae, 
Serullas) : 

CaNCl  +  4H0  *=  2C0=  +  NH^  +  HCL 

4.  Aqueous  chloride  of  cyanogen,  mixed,  iirst  with  green  vitriol,  then 
with  potash,  and  then  with  au  acid,  yields  a  green  preciint4ite.  (G:iy- 
Lnasac.)  But  this  precipitate  is  not  produced,  ifthe  potoeh  be  addod  lir.-t, 
then  the  iron-salt,  aud  then  the  acid;  hence  the  mere  union  with  j^ota.'^h 
most  protluce  a  change  in  tho  compound,  although  no  ammonia  is  tberob^ 
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fnmcd.  (Gny-LuBsnc,  Scnillas.)  —  5.  Two  rolnmes  of  gaaeons  chlaa| 
of  cyanogen  paitj^ed  over  beated  antimony,   yield  chloride  of  ftnl 
and   )   voL    cyanogen  gas.  —  6.  ruta^Mum   heated   in  tbo  gus^  cmiU; 
feeble  light,  absorbs  a  quantity  of  the  gas  equal  in  volume  to  the  bvdrt^^ 
wbich   it  would   evolve  in  contact  with  wat<>r,  and  is  convcrteJ  iol 
diugy  yellow  mass,  probably  consiutiiig  of  chloride  and  cyanide  of 
aiuni;  inofmuch  as  it^  solution,  when  neutralized  with  nitric  acid, 
ft  white  precipitate  with  nitrate  of  flllvcr,  and  forms  pruasiaa  blve 
m>ii-«alt«. 

Combinaiions,  —  With  Water,  a.  Chloride  of  cyaoogen  ftl 
water  of  cryetallizationj  and  in  the  hydrated  fitato  remains  solid  &t 
higher  tcmpeniture  than  when  pure.  (SeruUaa.)  According  to  a  more  re 
statement  of  ScrullsLs,  on  the  contrary,  {J.  Chim.  med.  7,  129),  a  » 
quantity  of  water  fomid  with  chloride  of  cyanogCQ  a  liuaid  hydi 
(p.  142).  —  h.  Chloride  of  cyanogen  dissolves  very  readily  in  wiin, 
1  vol.  water  at  20''  and  under  the  ordinary  pressure  absorbs  25  vol.  of 
the  gu.  The  solution  may  1w  kept  without  alteration,  and  when  hoilntf 
gives  off  tho  gas  in  its  original  stale.  (Serullas.)  It  does  not  preo- 
iiitate  silver-solution.  (Gay-Lussac.)  The  liquid  compound  obUtiued  Iv 
VVurtz  is  but  sparingly  soluble  in  water. 

1  vol.  alcohol  at  20°  absorbs  very  qnickly  100  vol.  gaseous  cfalonJe 
of  cyanogen,  and  1  vol.  ether  absorbs  60  vol.  (Seralks.) 

%  Htdroctaxatb  op  CntcniDE  op  Ctanoren.  2CyCl,HCr.— 
Formed  by  tho  action  of  chlorine  on  aqueous  hydrocyanic  acid. — Pff 
paration.  Chlorine  gaa  is  passed  into  cold  dilute  hydrocyanic  acid  roii- 
tained  iu  a  retort,  to  tho  neck  of  which  is  adapted  a  tube  bent  at  ncM 
anglci*.  and  passing  into  a  receiver  containing  water  cooled  to  Q\  Twt 
liquids  then  collect  in  the  receiver,  the  lower  of  which  h  wat4»ry,  ud 
the  up|>er  a  linnid  tiiuclling  strongly  of  chloride  of  cyanogen.  The  Utt*f. 
which  is  the  double  chloride,  may  be  separated  by  decantation.  afital^i 
with  water  at  0^  and  thou  ilistilled  over  chloride  of  calcium,   (Wurtt) 

Colourless  liquid,  lighter  than  water;  solidities  only  at  tho  tempcrt- 
ture  of  a  mixture  of  solid  carbonic  acid  and  ether;  \mU  at  about  SC. 
Smells  like  chloride  of  cyanogen.  It  is  infiamniuUe,  and  bums  in  tk 
air  with  a  violet  flamo.  (Wurtz.) 

This  liquid  may  bo  kept  for  years  without  oxhibiting  any  chnn^  4 
colour  or  separation  of  crrstals.  In  an  atmosphere  of  chJorinr,  i(  m 
quickly  converted  into  solid  chloride  of  cyanogen,  Cy^CP,  which  aftiJ» 
on  tho  sides  of  tho  vessel  in  large,  wcll-doveloiMMl  crystals,  Bn^mis* 
rapidly  converts  it  into  a  semi-solid  mass,  which,  when  gentlv  heated, 
gives  off  bromido  of  cyanogen,  but  at  a  higher  tem]>eratQrc  yiehb  tiAti 
chloride  of  c^'anogon.  Mercuric  oxide  decomposes  it,  yielding  tiqad 
chloride  of  cyanogen  {vid.  sup.)  (A.  WurtjCj  Ann.  Fkarm,  79,  3^0;  iw 
Jahrtiber.  1851,377.) 

Wartx. 

«C..«^ 36-0  .„,  24-01  .......  25*0  .1  24*1 

H    . 1*0  ....  0*W  0*6  ....  Of 

2  a    .«.««...« 70'8  ....  47*3l  46-0  ....  491 

3  N    420  ....  aeo»  27-9  ..„  280 

2Cytl,HCf  149-8      ...  100  00  ^^ 

Tfa»  clur«riiMW  Id  the  Malytical  reittlt«  show  that  tho  componiul  U  doC  rcrfi 
(Wirtfc) 
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Ammonio-chloride  op  CyANOGEy,  —  2NH',CNC1.  In  whatever  pro- 
portion gaseous  chloride  of  cyano:^en  an<l  aniinoniaoal  gun  may  be  mixetl, 
they  always  combine  in  the  ratio  of  I  vol.  chloride  of  cyanogen  to 
rather  more  than  2  vol.  auinioniacal  gati,  aud  form  white,  inodorous, 
crystalline  graine,  which  redden  litmus.  These  crystals  fuae  when 
faeated,  give  off  ammonia  irith  slight  decrepitation,  then  eal-ammoniA, 
aad  leave  mellua: 

3(2NH3,C^^a)  -  2  NH»  +  3NH*a  +  OW*. 

rom  the  composition  of  this  suhatanco  we  might  suppose  that  it  would 
be  decjuipobcd  by  water,  and  form  a  solution  of  hydrochlorate  and 
cyanato  of  ammonia;  this,  however,  is  not  the  case;  for  the  solution, 
either  in  cold  or  in  boiling  water,  exhibits  neither  the  reactions  of  cyanate 
of  ammonia  nor  those  of  urca^  and  leaves  on  evaporation  a  white  crystaU 
inc  mass,  which,  like  the  original  compound,  leaves  niellon  when  heated. 
Oil  of  vitriol  dissolves  the  compound  rapidly,  with  evolution  of  hydro- 
chloric acid  gas  free  from  carbonic  acid;  nitric  acid  dissolves  it  slowly, 
with  evolution  of  carbonic  and  hydrochloric  acid,  together  with  small 
qaantities  of  chlorine  and  hy]>onitrIc  aciiL  Potash  separates  ammonia 
^om  it.  Hydrochloric  acid,  whether  in  the  gaseous  state  or  dissolved  in 
water,  exerts  no  action  upon  it.  (Bineau,  Ann  Chim.  Fhy».  Q7,  236; 
70,  251.) 

IT  CpanamUe.  —  Cy,NH^,  According  to  Cloez  &  Cannizzaro  (CompL 
rend.  32,  62;  InttU.  1*8.51,  18;  Ann,  Pfiaiin.  78,228;  Jahresler.  1851, 
382),  the  substance  just  described  is  a  mixture  of  sal-ammoniac  and  an 
amide  of  cyanogen  C'H'N"=Cy,NH»: 

CyCl  +  2NFP  -  NH^Cl  +  Cy.NH». 

To  obtain  this  amidogen-compoand  in  the  separate  state,  gaseous  chloride 
of  cyanogen  is  pas8e<l  into  i\  solution  of  ammonincal  gas  in  anhydrous  ether; 
chloride  of  ammonium  then  separates  out,  and  on  distilling  the  filtrate  in 
the  water-bath,  pure  cyanamide  remains  behind.  This  compound  is  white, 
crystalline,  melts  at  40^,  but  may  be  ke])t  in  the  fluid  state  at  much 
lower  temppmtnres;  under  these  circumstances,  however,  it  solidifies 
instantly  on  being  touched  with  any  solid  body,  such  as  a  glass  rod.  At 
150*,  it  suddenly  assumes  the  solid  funu,  with  great  evolution  of  heat. 
The  solid  body  thus  formed  has  the  same  composition  as  cvanamide;  but 
its  properties  agree  exactly  with  those  of  Mdamine,  which  substance 
may  therefore  be  regarded  as  an  amide  of  cyanuric  acid,  Cj/anuramide, 
or  Cyonu famine y  formed  by  the  union  of  3  At.  cyanamide  into  one. — 
Cyanamide  undergoes  no  alteration  in  dry  air.  It  disi-^olves  readily  in 
water,  but  the  solution,  when  evaporated,  leaves  a  nearly  in!»olublc  residue, 
probably  cyanuramidc.  Cyananiido  dissolves  without  decomposition  in 
alcohol  and  ether;  alkalis  dceumpuso  it.  With  some  acids,  nitric  acid,  for 
example,  it  forms  crystallizablc  compounds,  A  small  cpiantity  of  nitric 
acid  added  to  an  ethereal  solution  of  cyanamide,  forms  nitrate  of  urea. 

Chloride  of  cyanogen  nets  in  a  similar  manner  on  the  compound 
ammonias;  thus,  with  methylaminc,  C*H'N,  it  forms  Cyanovxdhylamidf, 
Cy,C»H*N;  with  ethylamiue,  C*H"N:  Cyanetkylamidf,  Cv,C*H»N;  and 
with  amylamino,  C'*'H»N:  Cyammylamide,  Cy,C*''H"N.  A  similar 
action  is  exerted  by  bromide  and  iodide  of  cyanogen.  (Cloez  &  Can- 
DiKzaro.) 
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Cdloride   op   Cyanooew  and  TiTANusi.  —  2FiCl^C^CL     Gi 
rhloritle  of  cyanogeu  actd  inbtanlly  and  with  great  evolution  of  bc«t 
biclilorido  of  lilanium,  converting  it   into  a  bulky  yellow,  crysUllii 
]na43if,  wbicli  muBt  be  ebakon  up  and  heated  gently,  in  order  that  it 
btf  completely  saturated  with  the  chloride  of  eyaoogeo. 

Lemon-yeilcw,  very  volatile  j  begins  to  volatiliic  considerably  bel 
100~,   subliming   in   clear   lemon-yellow  crydtalft,   which    appear   to 
rhombic   octoheUrone.     It    fumes    very   strongly   in  damp    air,    quickly 
becomin);^  milk-white,   and  oxhalin;tr  the   odonr  of  chloride  of  r^vanopjiL'j 
Water  dissolvci  it,  with  great  ri»e  of  temperature  and  evolution  of  chl>] 
rido  of  cyauof ea,  forming  a  olear  solution.     It  diaeolvce  withont  ailri 
lion  in  warm  bichloride  of  titanium,  geimmtin^  out  ugain  in  crystaU 
cooling.     It  absorbn  ammonia  with  groat  rise  of  temperature,   foniuD| 
with  it  an  orange-red  coni]>ound,   which  aho  turn«  white  in  moifll  ail 
ami  id  decomposed  by    water,  with  panial    8eparation  of   Ulauic  acidij 
(Wr.hlcr,  Ann.  Phann.  73,  213;    Pofjg.  79,  007;  J,  pr.  Chmfi.   S0»  2^ 
Fbarm,  Centr,   1850,  HI;  ^\  Ann,  Ckim,  i^Ay*.  20,  182;  ItuUL  W 
Jakresber,  1840,  26G;  1850,  355.) 


s  r»cp ... 

CyCl ... 


180-6 
61-4 


7i-54 
24-46 


Waiiler. 

75-89 


2TiCl-,CjCl 251-0 


lOO-OO 


Chlorid«  of  cyanogen  does  not  appear  to  form  a  elmilftr  compoand  with  bi«htoride  of 
tin.  (W^tder.) 

Chloride    op    Cyakooen    and    Antimont.  —  SbCl\CyCL 
gttieoas  chloride  of  cyanogen  ie  pastted  over  pcntacbloride  of  ftaiimooT^ 
tho  latter  becomes  slightly  hcatetl,  turbid,  and  gradually  filled  with  ilcli^ 
coto  cryatald.     After  eaturatiou,  tho  compoand  furniA  a  white 
When  heated,  only  a  portion  of  it  sublimes  undeoom 
creator  part  giving   up  lis  ohlorido  of  cyanogen.      Water 
It  inDtAQtly.  —  It  absorbs  ammonia,  with  rise  of  temperature, 
yeliowj  palverulout  body.  (L.  Kiciu,  Ann,  r/mnn,  74,  87.) 


SbCH  ..,. 
CyCl. 


$060    -. 
Gl-4     ... 


83*29 
16-71 


Klrin. 
It-OG 


SbCI*.CyCl  367-4     ...  10000     „ 10000 

S'TAS  rnn,  ptrnturhloridf  of  Rntimony  abcorbed  0-466  grm.  chlorUc  of  cyaacfeik 
-^ing  to  U*0C  p.  c.     The  katuntion  wm  doublie«s  inootnplcft*.  (Klria.) 


Cui.oRii^r  or  CvANor.iaf  awd  Ibox.  —  FeCl*.ryn*.     Sob1im«d  «*• 
<|ui'')  '   iron  alworU  gfts^ous  chloride  of  with  croUtioa 

of  I'  -^  wjtli  it  into  a  bUck  muM ;  the  ■  was  not,  lio«- 

(^  '  I  (i:i<  '1  m  a  coinploto  state  of  saturAtion.  When  heated,  H  iott$t 
pwi  li-  up  inil  ffin**  ofl'gaiioous  chloride  of  cyaDog«n>— it  i«  r»mafkiUit 
liowcvor^  that  Uii  decompusitioa  likowivo  yields  solid  ohlorido  of  cyaBo* 
gOD  Bubtiuiod  in  crystals.  (Klein.)  % 
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Doubtful  Compounds, 
Cyanide  of  PhosphorM, 

Cyanotrcn  liquefied  by  strong  pressure  disaolres  phosphoms  in  a 
lys,  probably  converting  it  into  cyanide  of  plioephorus.  (Kemp.) 
h.  When  5  gniiue  of  pliospboruii  are  carefully  lieatoU  with  20  grains 
of  cyanide  of  mercury,  at  the  cloBcd  end  of  a  glnss  tuI>o,  the  other  cml  of 
which  is  connected  with  a  emaJI  receiver,  there  ia  often  formed — uulcsa  a 
<bngerous  eiplo«iou  takes  place— a  white  iiubliniiite  having  u  very  pun- 
ffflmt  odonr  of  pbosphonia  and  cyanogen  j  it  eva]K»nito8  for  the  moat  port 
ID  tho  nir,  reddens  litmas  etrongly  when  nioiH  hut  not  when  dry,  and 
dissolves  completely  in  phonphoric  and  hydrooyauio  acid.  Tliia  body 
may  be  ampersatumted  with  an  indcBnito  iiuantity  of  phosphorufl,  and 
forms  with  it  a  yellowish  whtto  powder,  which  takes  fire  spontaneously 
in  the  ftir,  burning  with  a  duxzling  grecoieb  white  Hame,  a  kind  of  det<H 
nation,  and  an  odonr  of  phopjihorus  and  hydrocyanic  acid.  —Cyanide  of 
pboBphoruB  dissolve?  in  water  with  ebullition  and  separation  of  finely 
ilirided  phosphorus,  forming  n.  solution  of  phosphoric  acid,  with  tniccs  of 
liydroeyHnio  acid.  It  unites  with  potasflium  without  any  particular  phe- 
nomenon, and  the  componnd  dissolves  in  water  with  evolution  of  phos- 
phurt'tted  hydrogen,  forming  ii  e^jlutiou  of  phoaphate  and  hydrocyanate 
of  potftflb  (CenedclJa,  J.  Pharm,  21,  683;  also  Ann,  Pharm.  18,  70). 


Cyanide  of  KUtogfn  f 

When  B  moderately  coucentratcd  aqueoua  eolation  of  cjoinide  of 
MCafisiuDi  is  added  drop  by  drop  to  chloride  of  nitrogen  placed  under  a 
kyer  of  water,  the  chloride  of  nitrogen  loeea  ita  yellow  colour,  decrepi- 
talcs  felightly.  and  rapidly  gives  olf  gas-bubbles^  which  soon  fill  the 
Tfemels  with  n  thick  white  fume.  A  piece  of  photiphorus  placed  in  the 
tay  of  the  hnbblei  as  they  rise,  or  of  the  fumofl^  causes  a  fiery  explosion 
vkich  bnrsts  tho  veaso).  If  we  endeavour  to  collect  tho  gas  by  means  of 
ftgUMlcIivory  tube,  wo  obtain  nothing  bnt  nitrogen,  tho  gas  being  decom- 
pMcd  by  the  water;  henco  nothing  but  bubbles  of  nitrogen  is  obtained, 
ud  no  white  fames,  if  the  solution  of  cyanide  of  potassium  bo  too  dilute; 
Mt  if  the  solnlion  be  too  strong,  or  if  pieces  of  solid  cyanido  of  potaj!»siuin 
Wusod,  oxpbrtion  takes  place.  (Mil)on.  A^yi,  Chitn.  Pht/A.  6f>,  76.)  —  The 
nplosiou  of  cyanide  of  nitrogen  is  most  tremendous.  (Marchand,  J.  pr, 
dum,  lOf  5.)  —  Berzclius  (Lchrb.)  euggcets  that  thoexplobioo  may  be  due 
to  ondecoinpoeed  olUoride  of  nitrogen. 


Cyanofoj-ni,    CHCy*.  ? 

AceUte  of  limo  carefully  distilled  witli  an  e<|Ual  weight  of  pruBsian 
dIqo  or  cyanide  of  mercury,  yields  neither  acetone,  nor  acetic  acid,  nor 
bjilrocyuuic  acid,  but  a  neutral  difilillate  consisting  of  cyauofurm  and 
Water,  from  which  pure  cyanofom»  may  be  obtained  by  rectification  ovi?t 
flbloride  of  calcium,  •—  Cyanoform  is  a  colourless,  tolerably  volatile,  neu- 
tral liqaidfWhich  sniclU  like  hydrocyanic  acid  and  tobacco-smoke^  do<^«>ti^ 
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take  fire  by  contact  with  the  flamo  of  a  candle,  anti  dissolves  iu  water, 
alrohol,  and  etiier.  (Bonnet,  Instihit,  1837,  No.  196,  47;  also  J,  pr, 
Chfm,  10,  207.)  —  That  this  comiM*nnd  is  cyanoform  is  a  mere  sapposition 
of  BuDuct's;  such  n  compound  ought  to  bo  ioflammable.  It  tberefora 
deserves  further  examination. 


%  Adde^tda. 

Compounds  of  Ilydrocyanie  Add  vfilh  Metallic  Chloride. 

ITydrocf/anaU  of  Titanic  Cldoride,  —  TiCP,HCy.  When  anhydrou* 
pruBsic  acid  is  poured  into  bichloride  of  titanium^  combination  takes  place, 
attended  with  rise  of  temporAture  and  ebullition  (on  which  account  th6 
substances  must  bo  cooled  to  0^  before  mixing,  or  the  hydrocyanic  acid 
mast  ho  passed  in  the  form  of  gas  into  the  titauio  chloride),  and  formv 
tion  of  a  yellow  pulverulent  mass;  the  excosH  of  prussic  acid  is  then  dt»>i, 
tilled  otl*;  and  thu  compound  aublimod  by  careful  beating.  It  is  very, 
volatile,  subliming  below  100',  in  the  form  of  clear,  shining,  lemon -yelloir, 
crystals  (rhombic  pyramids  and  combinatious  thereof),  which  if  rapidlr 
Hublimed,  unite  into  a  coherent  mass.  It  fumes  slightly  in  the  air,  smelu 
Btrongly  of  hydrocyanic  acid,  quickly  turns  white,  and  deliquesces  to  a 
clear  viscid  solution.  Water  dissolves  it,  with  rise  of  temperatore,  and 
forms  a  clear  solution  ;  if  the  quantity  of  water  be  small,  gaseous  hydro- 
cyanic acid  is  given  ufT  as  the  subtitunco  ditisulves.  It  is  not  altorod  by 
sublimation  in  chlorine  gas.  When  its  vapour  is  passed  through  a  n*<I- 
hotglaas  tube,  it  covers  the  tube  with  copper-coloured  nitrido  of  titanium 
mixed  with  charcoal.  (Wohler,  Ann,  Fhann.  73,  226.)  ^ 

Wohler.  H 

TiCP  „ 94-8    „„     77-86    77-67  ■ 

HCy    . 27-0    ....     22*14  ■ 

TtCl^HCf  121-8     ....  10000  fl 

II ydrocyanaie  of  Antimonic  Chloride,  —  ShCl*,3HCy.  When  the 
vapour  of  anhydrous  prussic  acid  is  brought  in  contact  with  pentachlo- 
ridc  of  antimony,  heated  to  30',  this  compound  is  produced  in  the  form  of 
clear  deBnite  prisms,  which  volatilize  between  70"  and  100%  but  at  the 
same  lime  undergo  partial  dccompobition,  even  in  an  atmosphere  of  car- 
bonic acid.  The  compound  is  deliquescent  ;  does  not  fume  in  the  ftir; 
\a  decomposed  by  water,  with  separation  of  antimonic  acid,  and  anit«i 
witli  ammonia,  formiug  a  .brown-rcd,  pulverulent  mojBa,  (Klein,  Arm, 
tharm.  74,  80.) 

SbCH^ — 306    ....    79-07    "i1\  S 

a  HCf 81     ...    3093  ^^M 

8bCI*,5HCy™ 587     ....  100*00  ^^^ 

ffyirocpmtUB  of  Stannic  Chloride, — SnCP,HCy,  ?     Bichloride  of  tiiii 
unites  with  flnhvdrous  prussic  acid,  without  sensible  rise  of  temperatui 
furmiog  a  solid  crystalline  body;  if  the  acid   in  the  gaseoua  stat« 
paased   through   a  tube  in  which   the  stannic  chloride  is  plaoed,  to 
to  expo«e  a  large  surface,  the  compuund  is  obtained  in  fine 
Tbe  cryeials  ore  colourless,  refract  light  etrongly,  and  appMr  to 
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ifiomorplioiis  with  ibe  corresponding  titaninm-compouDd,  In  a  etream 
of  dry  air,  they  vobtaliEO  as  quickly  as  anhydrous  prossio  acid,  becoming 
at  the  eaine  time  white  and  opaque.  They  are  decomposed  by  water  and 
by  damp  air.  They  unite  with  ammoniacal  gas,  forming  a  white  sub- 
stance which  may  be  sublimed.  No  analysis  was  made  of  this  compound, 
on  account  of  its  great  volatility ;  but  it  appears  to  be  analogous  to  the 
titanium-compound  (p.  148).  (Klein,  Ann,  Fliarm,  74,  85.) 

Hydrocyanate  of  Ferric  Chloride. — Fe*Gl*,2HCy.  Sublimed  ferric 
chloride  and  anhydrous  prussic  acid  unite,  with  a  hissing  noise,  and  form 
a  brown-red  liquid,  which  soon  solidifies  in  the  crystalline  stote.  The 
compound  deliquesces  in  the  air,  giving  off  hydrocyanic  acid  ;  melts  at 
lOO*';  and  unites  with  ammonia,  forming  a  greenish  black  powder  which 
dissolves  in  water  with  separation  of  prussian  blue,  and  therefore  con- 
tains protochloride  of  iron.  The  compound,  when  heated,  yields  ferru- 
ginous sal-ammoniac,  hydrocyanic  acid,  and  protochloride  of  iron.  (Klein, 
Ann.  Fharm.  74,  87.) 

Klein. 

Fe*a»    162-2    ....     7504    ........    7423 

2  HCy 540     ....     2496 

Fe»Cl»,2HCy 216  2    ....  10000  1 
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KLUMENE  SERIES. 


A.    PiUHARY  Ssaiss. 

Primary  Nudem.    Klumene.    C*H'. 

Edm.  Daty.    Records  of  gen,  Sc  Nor.  1836;  also  Ann.  Pharm,  23,  144; 
also  J.  Pharm,  23,  143. 

The  word  Klumene  is  formed  from  the  letters  of  the  word  Kaliam,  becaaae  the 
primary  nucleus  is  obtained  from  a  potassium-compound.  An  atom  of  this  nadeu 
may  be  supposed  to  contain  4  At.  C  arranged  in  a  square,  with  the  2  At.  H  in  the 
middle,  one  above  and  one  below. 

The  black  mass  wbicb  often  passes  over  with  tlio  potassium,  in  the 
preparation  of  that  metal  from  burnt  tartar  and  charcoal  (III,  8),  and 
appears  to  be  a  carbide  of  potassium,  gives  off,  when  immersed  in  water, 
a  peculiar  combustible  gas,  which  is  klumono  gas. 

Vol.         Density. 

4C 24     .^     92',1l  C.«po«r 4     ..,     1-6640 

2H  2     ....       7-C9  H.gas 2     ...     0-1386 

C^il=»    2fi     ....  10000  Klumene.gas  ....     2     ....     1'8026 

1     .  .     0-9013 

This  gas  is  very  inflammable,  and  burns  in  the  air  with  a  flamo  as 
bright  as  that  of  olefiaut  g:is.  2  v(»lunies  of  it  mixed  in  a  tube  with 
excess  of  oxygen,  and  inflamed  by  tlio  electric  spark,  consume  5  vol. 
oxygen,  and  produce,  witli  violent  exjdosion,  4  vol.  carbonic  acid  gas, 
together  with  water.  The  4  vol.  carbon  vapour  in  the  2  voi.  of  the  gas 
consume  4  vol.  oxygen,  and  form  4  vol.  carbonic  acid  gas;  aud  the  2  vol. 
hydrogen  with  1  vol.  oxygen  form  water.  The  gas,  wlien  mixed  with 
chlorine,  takes  Are  spontimeously,  even  in  the  dark,  the  combustion 
being  attended  with  explosion,  a  red  flame,  aud  deposition  of  charcoal. 

Water  absorbs  its  own  volnmo  of  this  gas,  aud  gives  it  up  again 
UDchaDgod  on  being  boated.  (£.  Dary.) 


UALEIC  ACID. 


Ul 


^^^F*  Maleic  Acid.    C'H^O*. 

^RuBSAiaNB.    Ann.  CMtti,  PhyB.  11,  03;  also  -V.  Tr.  4,  2,  231. 

Pbi^vzeu    Ann.  Chim,  Phyu,  56,  72;  also  Pog^j,  30^  53;  aUo^uw.  Pharm, 

1 1,  203;  also  ./.  pr.  Chwi.  3,  26. 
LiEBiG.    Ann,  P/tarm.  11,  27  U. 

Heonault.     Ami.  Chim.  Phyt.  G2,  208;  also  Ann,  Pharm.  19,  145. 
Bhacoxnot.     ^m».  C^Aifrt.  iViy«.  30,  10;  abo  N,  Tr.  18,  2,  213. 
Pa.  Buoui<f£n.     ^i^i/i.  P/iarm,  40,  57. 

Pyrovnalic  acidj  EquUetic  ac'ulj  MaUiimiure^  BrtnilicJu  ArpftUaurf, 
Sremapfelsauret  brensliche  Vogelbecrmurt,  Aeidc  nuileiffu^,  Actdc  pyro- 
f/MliquCf  AcUlepyrosorhiqu€,Acideequi$ftii2U';.  —  Vauquelin  (Ann.  Chim. 
PUy*.  6,  337;  also  :ichw,  24,  162)  and  Braconnot  {Ann.  Chim.  Phys.  8, 
149;  aUo  A".  Tr.  3,  1 .  144)  obtained,  by  tlio  dry  dLstillatiou  of  malic  acid, 
dm  an  acid  aquoous  distillate,  aud  then  a  ut;edie-ijka(>od  sublimate. 
La&sai^i«,  iu  1819,  eliowed  that  tlio  difilillate  coatalued  a  peculiar  acid 
(I'yrouialio  acitl,  or,  accopding  to  Polouzc,  Maloio  aciil),  and  that  tho 
needles  couaiflt  of  another  acid,  viz.,  Fiimnrio  acid.  Braconuot,  in  1828, 
discovered  Equisetio  acid  iu  Equi^etum  ^fiuviatiUj  aud  Ke^uaalt  showed 
that  this  acid  is  identical  with  nialeio  acid.  —  %  Liebi^,  however,  (I/andb. 
d.  Org.  Cham.  272)  conniders  the  acid  of  Kqttisdum  fuvialiU  vm  identical, 
not  with  maleic,  but  with  Aconitic  acid,  tiio  acid  uf  AconUum  Sapulliu; 
aud  tbisopiuiuu  has  beou  confirmed  by  Baup,  who  h:i^  lately  {Ann,  P/utrm, 
77  J  203)  examined  these  acids  more  fully,  {VU.  inf.)  % 

Source$.  In  Etjuisetnm  /uviatlle  and  K»  Umcsum  [1]  in  combiuation 
witli  ma^esia,  potash,  and  limo. 

Ibrmaticii,  By  the  dry  distillation  of  malic  acid  (VIT,  81)  at  200'. 
(Polouzo.) 

Preparation.     1.  From  Kqnisefnmf — a.  The  rrcnntly  exprefl«©<l  and 
filtered  jaice  of  Er/utf^utn  jfnviatiU  is  evaporated  to  a  synip  ;  the  syrup 
boiled  witli  alcohol ;  the  pnrtinn  ins-dublo  in  alcidiol  dit^-^olved  in  water; 
the  phosphoric  ncid  present  in  the  nqneous  .solution  precipilatetl  by  acetate 
of  baryta;  and  afterwards  the  maleic  acid  by  subacctalc  of  lead.     Tho 
latter  precipitate,  decouipotod   by  an   pijiiivalent  qnantity  of  dilate  eul- 
phuric  acid,  yields  nii    acid  filtrat^i    which  crystalliiea  completely  when 
evaporated  to  a  synip.     On  dissolvirii^  the  crystiilliue  niasa  in  alcohol, 
jL  ^olphate  aud  phosphate  of  lime  reiimin  behind;  and  the  Hltrate,  after 
P    evaporation  aud  couling.  yields  crystals  which  »*till  retain  email  quantities 
of  phosphoric  arid  and  a  brownish  siib.stmce.    To  remove  these  impnritie.'', 
^^Uio  aqueou*)  t-olution  is  precipitated  hy  nitrate  of  lead;   the  liquid  filtered 
^^hnn  the  slight  brnwuich  jtrecipitate,  and  then  precipitated  with  KubacL'tato 
PVv  lead;  the  resultinjtf  precipitate  wn.»»hcd,  mispendnd  in  water,  and  decom- 
posed by  a  stream  of  t*iilphurotted  hydrogen;  tlio  liquid  HItered  from  the 
salphidc  of  lead,  which  retains  tho  brown  colouiiii^'  matter,  ami  tinally 
evaporated  till  it  crystallizcfi.  (Braconnot.)  —  b.    Tho  stems  of  Bfpiitttum 
^  novum  in  the  flowering  state  arc  cut  up,  and  bruised  with  water;  the 
ico  pressed  out,  heated  to  the  boiling  pidut,  Bllercd  from  coagulated 
getablo   albumen;   tho   clear,   slightly  acid   filtrate   neutndizod   with 
bouale  of  soda;  the  phosphoric  and  sulphuric  acid  precipitated  by 
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acetate  of  baryta;  the  filtrate  mixed  with  n  slight  excess  of  nenttml 
of  load;  the  copiuas  yellowish  precipitate  uf  ma!eat«  of  lead  washed, 
pended  in  wjiter,  and  decomposed  by  sulphuretted  hydrogen;  the 
filtrate  decolorized  by  digestion  with  animal  charcoal ;  the  liquid 
filtered,  heated  with  carbonate  of  lime,  and  then  mixed  with  carbonate 
ammonia,  whereby  the  rest  of  the  phosphoric  acid  is  thrown  do 
together  with  carbonate  of  litne;  the  filtrate  containing  the  raoleatc 
ammonia  precipitated  by  neutral  acetate  of  lead;  the  precipitate 
decomposed  by  sulphuretted  hydrogen  ;  the  colonrle^  tiltrate  evajwrii 
to  the  orystalfizing  yuJnt;  the  crystalline  mass  dissolved  in  etber.  vr" 
leaves  acid  equisetato  of  magnesia  undissolved,  but  quickly  dissol 
acid;  the  ethereal  filtrate  evapomterl  to  dryness;  the  residue  dixso! 
a  small  quantity  of  water,  and  the  solution  left  to  evaporate  in  vacuo 
it  crystallizes.  (Regiiault.)  — %  According  to  Liebig  and  Banp(irt(/, 
the  acid  of  the  eqnisetum  is  nut  maleic,  hut  acooitic  acid,  an<l  diffi 

maleic  acid  in  several  respects;   thus,  maleic  acid  is  volatile,  equisei 

not;   the  former  yiehhj  with  potsish  a  quadro-acid  salt,  whicJi  the  latt 
does  not;  tlie  two  acids  also  difl'or  in  sohibility  and  cryHlalline  form.     Tfai 
observationn  of  Dessaignes  (Compt.  rend.  31,  432)  likewise  tend  to 
earns  conclusion.  ^ 

2,  Bi/  the  dry  dUt'dlation  of  Malic  arid.  —  Nfalic  acid  is  heated  ia ft 
capacious  retort  nt  a  temiwraturo  quickly  rising  to  200\     The  acid 
contained  in  the  watery  liquid  which  rir»<t  passes  over,  and  erystalli 
when  that  liquid  is  evaporated  and  cooled,  (La^saigne,  PelouKc.)     If 
diatiliatioa  takes  place  under   200^  the  chief  product  is  fum&rir  »n 
The  maleic  acid  does  not  separate  from  the  distillate  till  that  liquid  btf' 
been  evaporated  to  a  syrupy  consistence.  (Polouzc.) 

PropertUs.  Long  colourless  prisms  (La^tsaigne) ;  rhomboidal 
(Pelouxe);  oblique  rhuiiibic  prisms,  with  ociohedral  faoes  (BiichBer) 
needles  united  in  radiated  masses  (Braconnot,  Hegnuult).  Efflu 
strongly  when  its  aqueous  solution  is  ubandone*!  to  >pontancoua  e 
tion.  (Biichner.)  Melts  at  47*5^>  and  on  cooling  soliditiea  in  a 
nacreous  mofis;  at  a  higher  temperature,  it  sublimes  in  long 
needles.  (LHssnignc.)  Melts  at  30*^,  boils  at  160'',  and  sublimes  for 
moat  part  unaltered.  (Pelouze.)  Tastes  very  sour,  and  prodoeei  • 
yory  unpleasant  after-taste  (Pelouxe,  llegnauU);  tastes  very  soar,  aoi 
aftrrwardfl  irritating,  astringent,  and  metallic.  (Biichner.)  Rcddcofl  lit- 
mue  strongly.     Pernianent  in  the  air. 

4C  „ 24     ....     4l-3fl 

2  H 3     ....       3-45     . 

4  O    .„ „..„     S3     ...     45-17 


Pelouie.  Ueb%.           BegmiiW 

41-31     41-44 AVU 

S-&0     3'ftO     .,„^»       4-04 

55-19     «     M-Oe J4-41 


C*IPO< 


* 


58 


lOO'OO     lOOOO 


100-00 


10000 


Biichner  regards  maleic  acid  as  biba8ic=CH*O'=2H0,C"H*O*,  a  laf- 
positioQ  which  is  certainly  favoured  by  the  tendency  of  this  acid  to  furv 
acid  salts. 

Decompotition**  1.  Maleic  acid,  when  heated  partly,  Tolatc2iH» 
ttnchanired,  and  without  leaviug  an^  residue  of  charooat  and  ia  liartlT 
'  I    witliout  lowi  of  water,  into  funi&ric  acid,  C*H*0*,  whict  i» 

1  .y'  with  it,  and  partly,  with  lo«s  of  water,  into  funmric  aubydi><W 


2c^!i<o'  -  cnny;  *od  2C*h«o«  -  «iio  +  c»h«o\ 


^ 
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Pelooie  regards  this  aiibydritle  as  C*HO*.  —  Maleic  acid,  when  suddenly 
heated  to  IMO"  m  a  retort,  whoso  noek  Lb  sharply  inclined  downwardn,  bo 
that  tbo  condensed  vaponr?  amnot  Honr  hack  again,  distils  over  for  the 
most  part  uuchaaged,  only  a  few  crystals  of  fuinaric  acid  remaining  in 
the  retort.  If  the  acid  be  kept  for  Bome  time  at  a  temperature  butlittlo 
above  its  melting  point,  it  ifradually  solidifies  iu  the  fonn  of  crystallized 
fumario  acid,  which  will  thou  sustain  a  heat  of  200^  without  melting. 
The  transfomialion  takes  place  more  tjuiekly  when  the  malcic  acid  is 
boiled  in  a  long  narrow  glass  tube,  eitlior  0|>en  <tr  closed,  in  which  the 
vapoors  as  they  condense  continually  flow  back  again.  Fumaric  anhy- 
dride le  produced  when  the  niuleic  acid  id  repeatedly  distilled,  and  the 
watery  diRiillate  which  first  paj»9e8  over  continually  remdved.  (Pelouze.) 
[Under  these  circumstances  fnmaric  acid  appears  to  be  first  produced,  and 
afterwards  to  l>e  converted  into  the  anhydride,]  —  T  2.  Maleic  acid 
fermented  nndcr  the  inflnenco  of  casein  is  converted  into  succinic  acid. 
fV'id.  MaUate  of  Lime.)   H 

^B  Combinalions,     Maleic  acid  dissolves  in  about   1  pt.   of  cold  water 

^ffdou^e);  in  2  pta.  of  water  at  10^    (LassaijL^ne.)     The  solution,  when 

evaporated  in  the  air,  yields  copions  crystaUine  effloresence'i  (Pelouze), 

tnd  when  evaporated  by  the  aid  of  heat,  becomes  covered  with  crystalline 

crufltfl.  (Braconnot.) 

tTlie  Salts  of  MalHc  acid,  the  MaUaUs,  are  all  soluble  in  water, 
iviing  the  neatral  lead,  copper,  and  silver  salts ;  hence  nonual 
Lline  maleates  precipitate  the  salts  of  these  metals.  The  bimuleates 
of  ammonia,  potash,  and  soda,  are  less  soluble  in  water  than  the  uiono- 
maleates;  the  contrary  is,  however,  the  case  with  the  other  bnaes  which 
arc  capable  of  furmiu^  bi-acid  salts  with  this  acid. 

MaUaU  of  AmnumicL  —  a.  Monamalrale.  The  aqueous  solution  of  the 
acid  supersaturated  with  ammonia  leaves  a  crystalltue  jelly  when  evapo- 
rated over  lime  iu  vacuo.  Absolute  alcohol  added  to  the  concentrated 
iqueons  solution  tlirows  down  the  fait  in  the  form  of  a  white  crystalline 
powder,  which  may  be  dried  by  re{>eated  washing  with  alcohol,  and 
pressing  between  paper,  but  when  exposed  to  the  air,  quickly  becomes 
glotinous  and  deliquescent.  (Buchner.) — %  Thissalt  does  not  precipitate 

KlutioD  of  sesquichlorido  of  iron,  a  character  which  distinguishes  it 
the  correspoudiug  iialt  of  aconitic  acid.  (Dessaigne.)  % 
b.  Bimaleate,  Obtained  by  exactly  neutralizing  a  known  quantity 
of  the  aqueous  acid  with  ammonin,  then  adding  an  equal  quantity  of  the 
acid,  and  evaporating  to  the  crystallizing  point  at  a  gentle  heat,  Crys- 
tullinc  lamintc,  which  arc  permanent  iu  the  air,  rctldcn  litmus,  and  grvo 
off  nothing  at  IOC;  their  solution  evolves  ammonia  when  boiled.  Very 
liiy  soluble  in  water,  but  not  in  alcohol. 
Pelouze  and  Braconnot  (the  latter  with  the  acid  from  EquUdum), 
iwise  obtained  a  crystallizablo  smmoniacal  salt,  but  do  not  state 
ither  it  was  neutral  or  acid.  Regnault,  however,  obtained  from  the 
of  Equudum,  by  supcrsaturation  with  ammonia  and  evaporation  in 
!uo  over  oil  of  vitriol,  merely  a  slightly  acid  syrup,  but  no  crystalw. 

Ctyttaitixed,  BUchaer.  Or:                               BUchner. 

„ 48  ....     36-09  36-36  NH*,..     17  ....  127B 12-70 

.« 14  ....     10-53  10-46        2CWO*  116  ....  87-22 .«.,... 

7  „..      5-26  516 

64  ....     48*12  48-02 


tOO*00  100-00 


100-QQ 


KLUMINE  :   PRIMAJtY  KOCLEVS 


V  WmleEto  of  oranionia  yieltls,  br  dfr 
mwUr  to  tbitt  whieb  is  obuiaod  mmam  lilu 
nuUU  of  amiDonia — whicb,  when  eabjected  to  tte 
liV'ir<»rJilnrio  acid,  m  c-onTert«d   into  Aspaiiie  acid. 
irtAn  Aconi/.um  or  Ji!qHit$tum  dom  not  yield  uf«rtie 
tf«nl««i.  (UoHAii^M.)  IT 

MalrnU  of  Pot<u!i.[ — a.  NortnaL  An  aqueoas  coIatMHi  of 
of  |w*la«b,  noutmlixed  wbilo  bot  vitb  tbc  acidi  and  eraporated  to  o 
ylvMn  n  foNv  «oft  nidiatcd  cryatals;  from  tbo  coQceotntod  uhmw 
Clrm,  nbmiluLn  aJrohol  throwa  down  a  wbite,  cloaely  a^i^rc^tea  a 
jiimditr,  H-birl),  uftcr  froquout  ua^bin^  with  abdolute  Scokol, 
yruitiiltti'  from  Iom  uf  witter.  It  Ripidlj  absorbs  moistare,  and  diaioVni 
Ti»ry  iTiiilily  ill  wulor  (Hiichucr).  Tbc  salt  crviitallizoa  in  fero-like  ufu, 
HIMI  It  niuitowliiif  dnlit^ucM't'tit  (Lassaignc);  it  crjstallixes  readi] j,  aad  i» 
Vitry  Noliibln  in  wntor  (Polouxo);  tbe  salt  obtained  witb  tbe  aoul  «f 
fCijm0f*htm  in  vory  doliquo^ocnt,  not  cry«tallizablej  and  iaaolttblf  o 
AJftDliiil,   (nrA<>oDoot.) 

BQahner.  Or : 

£0    47't  ....  49-«6 

OHO*   ....  4»'0 
4056 


liHiMrN/  inn< 

4  0  ffiO 

"  ...        1-0 

4  O Ai-0 


14-95 
104 

4n;A 


96^^  ...  100*00 


t'MKO*   .,     MJ    ...10000 

ft.  TlMi/ff*^</*MA  may  bo  prepared  like  the  acid  ammouiacal  salt,  byi 
of  i«rb<utiitrt  of  p(itiu»n.  From  r  Tiilxtnro  of  tbe  concentrated  jwjneco' 
•ojiilliiii  itC  ibo  iitMilrnI  roll  nilb  freo  maleic  ncid  it  does  not  pcporeV  t  H 
nflin  HiKiin  (iiiir,  Siuwll  rrvMiils.  wbicb  riMldcii  litmnp,  and  do  not  pi»* 
oil  atiy  whU>i  itt  lOU  «  Thoy  dissdlro  ro.idily  in  vraier,  bat  not  U  alouhol. 
i^bitib  HIitfwiNo  Jura  not  withdiaw  ouy  acid,  (fiuchner.) 


4rt 

11611 


m-n   18-86 

7108 


f4i»l,  «l  lt<«H  (H  ihn  wM4  Oil*. 


uu\UU\Ut>  I.. 
I'MlitciMnd    Ml 

fl|i|tHlM     btfl 
*lf>fUM      fit,* 


(••|IKnMMIH>«»A5 JW-»    ,„.  10000 

ftUo  ■  quadfO*add  ailt  vttb 

imrf  4«MMla  or  iMMitf  ^  A»A  oMil  At nh 


Mnlrir  acid   nciitmlixod   bol  vflfc 

rvji|v.Tn!ed    nnd    r<Kdisl,    gndtalfjT 

-.      If  tb«  OW- 


-1    fh*- 


till    «M|MO   tllUO    ' 

wbioK    mov 

>in  thn  air    (H 

u  «tii#ll/  vryiiHlliMltlt^,  and  diMidvM  rvaditj  in  water. 


ir!^ 

raolf 

.It  alt 


BOdiMr. 
17-01 
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'  6.  BitnaleaCf.  —  1.  A  certain  anantUy  of  maleic  ncul  neutralised 
wKHo  WBxm  with  carbonate  of  soda,  tlion  mixed  with  another  equal 
quantity  of  acid,  and  slowly  evaporated,  yields  rhombic  crystnU.  —  2.  A 
conccntmted  solution  of  maloic  or  acetic  acid  adilod  to  a  saturatod  solu- 
tion of  the  mono-acid  salt,  throws  down  a  ery^tallinQ  preoipitat«  of  the 
hi-acid  !?alt;  if  the  solution  l>e  much  diluted,  the  precipitate  doo3  not 
appear  for  sonio  time,  hut  is  more  distinctly  crystallized.  Tlio  crystals 
redden  litmus  strongly,  dissolve  very  pparin^ly  in  cold  water,  more 
abundantly  in  boiling  water;  hut  are  insoluble  in  alcohol,  which,  indeed, 
precipitates  the  salt  from  its  aqueous  solution.  At  100',  the  crystals 
give  oJT  their  their  water  of  crystallization,  amounting  to  28-32  per  cent. 
(6  At.) 

Dritd  at  100».  BUchner. 

8  C 48-0     ....     34-73     35-16 

3H . -....      30     ....       217 2-29 

N»  - 23-2    ....     16-79     16*67 

8  0.„.„ 64-0     ...     46*31     1588 

OHNaO*,C*H30^ 138*2      . .  10000     10000 

Mnltate  o/  Potoik  and  Soda.' —  On  ncatralbin^  an  aqneoos  tnltttion  of  anlatB  of 
■odn  with  carbonate  of  poUsh,  then  evaporating  and  ooolios  tlie  efrup,  a  low  smaU 
cryataU  are  obtainod,  floating  in  a  grlatiiiou*  mi>ther>liqui(l.  On  preripitnttn^  the  con- 
centrated aqstoas  aolution  with  absolute  aloohol,  and  Mttiog  the  crystalline  magma 
aside  in  coDtaot  with  absolute  alcohol,  there  is  fiaaUy  obtaiaed  a  white,  easily  deUqucscent 
crfStAlline  powder,  which  g;ivca  off  9  13  p.  e.  (2  At.)  water  at  100',  and  contains  'J.^'.'ia 
p.  c.  potash  and  17*61  p.  c.  aod«.  (BUchner.)  [The  predpitnce  it,  perhaps,  a  mere 
mixture  of  the  monomaleates  of  potash  aud  soda.] 

MaUate  fif  Baryta.'^ a,  MonomaleaU,  1.  Maloic  acid  forms  with 
baryta- water  a  pulverulent  precipitate,  which  disappears  on  (tie  addition 
of  a  jrmall  quantity  of  oold  water,  but  rcappoartt  after  a  while  in  ubining 
Acmlos.  (Lassaigne.)  Tbo  precipitate  i^  couvorlc^l  into  tlio  cryatallino 
•ciiles,even  without  adJitiou  of  water.  (Pclouxe.)  On  adding  a  saturated 
aolntioD  of  baryta-water  to  the  concentrated  aqueous  acid,  the  prooipitato 
rodissolve^  at  first  in  tbo  exc^M  of  acid;  even  when  suUicient  baryta* 
water  bos  been  added  to  neutralize  the  acid,  the  precipitate  is  but  small; 
bnt  after  a  few  minntes,  the  whole  solidiBe»  to  a  tremulous  gelatinous 
moss,  Tcseinbling  bydnUo  of  alumina,  which,  after  heing  pressoil,  dries  up 
to  small  crystalline  laminso.  These  crystals  are  obtained  still  more  dis- 
tinct on  eyaporatin_:j  the  aqneous  solution.  (Rognault.)  —  2.  The  wilt  is 
also  obtjiined  by  adding  carbonate  of  baryta  to  the  hot  aqucoos  acid,  as 
long  as  effervescence  continues,  then  filteriui^  hot,  aud  leavinff  the  soln- 
iMW  to  erystallize.  (Bilchner.)  —  3.  Tt)e  concentrated  acid  abided  to 
•o*tat«  of  baryta,  tlirows  down  a  white  crystal lu-granular,  uoutml  salt. 
Fact  of  the  salt,  bowovei-,  remains  <lissolved  in  the  acetic  acid  which  is 
Bet  free,  and  may  be  precipitated  by  ammonia;  this  portion  is  also  crys- 
tallogranular,  and  has  the  same  coinpositiun.  (Buchner.)  The  salt 
crvftaUized  from  its  aqncous  solution  on  cooling,  in  small  shining  needle.^ 
united  in  stellate  groups;  and  the  solution,  when  evaporated  at  a  tem- 
perature below  its  boiling  point,  boeomea  covered  with  a  crystalline  cru/tt. 
(Biichner.)  The  cryigtiils,  after  drying  in  the  air,  lose  ,5*0-2  p.  c.  (1  At.) 
of  water  at  100'  (Uiichnor),  aud  7*3  per  eent,  at  150^  (Regnanlt.)  They 
dissolve  sparingly  in  cold  water  (in  9  pts.  water  at  20%  aecording  to 
Regnault),  with  toleniblo  facility  in  boiling  water,  eiisily  in  aqueous 
fimleic  or  aeotio  acid  (Biichner) ;  also  in  excess  of  baryta-water. 
(PeloaBe.) 
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klumine;  primaby  nucleus  ch*. 


I}ri$d  at  150".  BUehaer. 

^BaO 76-6     ....    60-99    59-W 

C*UO»....     ■490     ....     3901     


Dried  «/  1&0*. 

BaO....     76-6  ....  56*91   J7*M 

CMIO'     490  ....  36-40 
Aq    ...       90  ....     6-69 


C*HB«0*  126-6 


10000 


+  Aq      134-6  ...100-00 


CryMtatUzed. 

BuO 7fi-G  ....  53*34 

C*HCP 490  ....  34-12 

2.4q     ..„ 18-0  -.  12-54 

C*HBa(y  +  2Aq    ...,  1436    ....  10000 

AooordioS  to  Lowaigne,  the  salt  containi  64*93  p.  c.  barjU. 

h.  Bimaleate.  —  1.  Obtained  by  saturating  the  nmi cons  aciJ  with  the 
salt  a.  —  2.  Hy  saturating  a  known  quantity  of  the  boiling  aqueoou  aoi4 
with  carbonate  of  baryta,  and  adding  to  the  hot  filtrate  another  equal 
quantity  of  the  acid.  The  snlution  tltua  obtained  yields,  after  tolentbly 
strong  concentration,  indistinct  crystals  which  redden  litmus,  give  ob 
1£>  67''  p.  c  (5  At.)  water  of  crystallizutiou  at  lOO^'j  and  diseolvc  in  water, 
but  not  in  alcohol.  (Biidiner.) 


BaO 

2C<H0». 
HO 


Dri^daiXW. 

.« 7«"« 

„....     98*0 

9-0 


41*72 

53*38 
4 '90 


Bttc^aer. 
41*36 


C*HBa(V,C*H«0< 183-6 


10000 


AfaUatf  o/Slrontia.  —  a.  Monomakate.  The  aqueous  acid, 
at  a  boiling  heat  with  carbonate  of  Htrontia  and  filtered^  yields,  by 
ration  at  a  rather  high  temperature  and  subsequently  cooling,  fine 
nccdlet).  The!-e  needles  do  not  in  many  cases  moke  their  appcaniic%| 
eron  after  the  concentrated  solution  has  been  left  standing  for  some  tiinO|!| 
but  OD  stirring  it,  they  separate  almost  instantly.  (Buchncr.) 


Dried  ai  100*. 

SfO   52    ... 

C*H»0* 58     ... 


BUchntr, 

47-27     46-60 

52-73    


CryUUU0d, 

BrO    52  ....  35-62 

C*H»0«..,  58  ....  3972 
4  Aq    36  ....  24-66 


C*HSrO*,Aq  no     ...  lOO'OO 


+  5  Aq    ....146  ...100-00 


&.  Bimalfat€,  —  Pro|»ired  like  the  barytap-ealt.  Crystnllix 
readily  in  very  small  transparent  and  colourless,  rectangular  pruniii^f 
which  redden  litmus  strongly,  give  otf  31*4  p.  c.  (8  At.)  water  &t  lOOV 
ftad  diBfiulve  \\\  water,  but  not  in  alcohol.  (Biichncr.) 

DrifdQtXW*.  BUchncr.  Cryitatlixed, 

8rO  52  ....  S2-70  32-28        SrO  52  ....  22  51 

C*HO" 49  ....  30  82  C*UO>  ..  49  ....  2121 

C«H*0* 58  ....  36*48  t-^IHO*..  58  ....  2511 

8Aq  72  ....  3117  .«.. 


CniSrO*,C*U*0*  159  ....lOOOO 


4-8  Aq  ,.,.231  ....10000 


JiaUate  of  Lim^.^^o,  Moucvmlfatf.     Tho  acid  dooi  not 
lime-vat^r  (LDssaigne);  no  aqueous  mixture  of  raaleuto  of 
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chloride  of  calcium  reraaina  clear^  but  after  a  few  daya  depo?ita  noodloj? 
which  are  but  sparingly  soluble  in  water.  (Pelouze.)  By  saturating  the 
boiling  acid  with  carbonate  of  lime  and  evaporating  tho  filtrate  at  a 
gontle  heat»  small  ncedios  aro  olitaincd  united  iu  saline  cnista;  thcv  givo 
off  no  water  at  100**;  dissolve  readily  in  water,  but  not  in  alcohol. 
(Biichzior.) 

kOyitaUiMtd,  dried  at  100°.  BUchucr. 

C«0    28     ....     32-50     32-81 
C*H20*  ..„ SB     ....     G7-44 
C*HCaO*.Aq 80     ....  10000 

This  salt,  when  fermented  with  casein,  is  converted  into  succinate  of 
lime.     (Dessaignes.) 

h,  Bimafrate.  Formed  by  dissolving  the  salt  rt  in  a  quantity  of  the 
aqaeons  acid  ci|uul  to  that  which  it  already  cuntams,  and  couuonlrattng 
tho  solution  soraowhat  strongly.  Long  rhombic  prisms,  which  arc  per- 
manent in  the  air,  redden  litraus,  give  off  24*1  p.  c.  (5  At.)  of  water  at 
100^  and  dissolve  readily  iu  water,  but  not  in  alcohol.  Oxalic  acid 
added  to  the  solution,  throws  down  tho  limu.  (Qiichncr.) 

1                        Drwdfl/  100".  Crif*taUizea, 

\  CaO  „....    28  ....  20-71  ....  20-881 

C*HO*  49  ....  30-30  >  13S  .... 

C*WQ* 68  ....  42-96  J 

5  Aq    ....     45  .... 


75 


25 


BQchner. 


24-1 


C^HCaO*.C<H30<   135  ....100*00 


+  5Aq...  180  ...100 


Maleate  of  Magnetia,  —  a,  MontrnialtaU.  The  aqueous  aci<]  boilcil  with 
excess  of  carbonate  of  magnesia,  then  filtered  and  evaporated  to  a  small 
bulk,  deposits  merely  a  few  flakes;  when  evaporated  to  dryness,  it  loaves 
a  tumefie*!  spungy  mass,  which  dissolves  readily,  even  in  a  very  small 
i|uantity  of  water.  By  precipitating  the  cniicentrated  solution  with 
absolute  alcohol,  and  repeatedly  weltinj^  the  gummy  precipitate  with 
that  liquid,  there  is  obtiiined  a  white,  bulky,  uon-hygiosropic  powder, 
which  gives  off  27'26  p.  c.  water  at  lOO"",  dissolves  very  readily  in  water, 
ftud  likewise  iu  aqueous  akohul.  (Buchncr.) 

Dried  at  100°.  BUchaer. 


MgO  20 

C*H-0'  68 


25-64     20-24 

74*36 


C*HMgO*.H0  78     ,  .    lOO-OO 

h,  Bimaleate,  By  cooling  a  solution  of  1  At,  of  tho  salt  a  and  1  At. 
nialcic  acid  in  hot  water,  small  traubpareut  iiud  cu]uurlei>s  rhombic  cryHtals 
jtie  obtained,  which  redden  litmus  strongly,  grate  between  the  teeth, 
taste  like  Epsom  ^-alts,  and  dissolve  readily  in  water,  but  arc  insoluble 
in  alcohol.  At  100°,  they  givo  off  34*1)5  p.  c.  (5  At.)  water;  so  that 
MgO,C*H*0'  remains  behind,  (biichner).  [C.in  it  be  that  at  this  tcm- 
pcrature  2  At.  of  the  saic  are  reaolved  into  2  At.  of  the  mono-acid  salt  and  1  Ac. 
ramaric  anhydride? 

2(cniMgO*,cnro^)  -  2C*HMgO'  +  cnvof'  +  ziioj 


X)ri€d  at  100°. 

MgO  20 

C«H-0«  98 


BUcliiKr. 

1G95     17-33 

83*05 


iia    ....  lOO'OO 


1<8 


KLUMINE:   PRIMARY  NUCLEUS  C»H«. 


OyMittUiMtd. 

MgO _ 

CMl-0« „.... 

7Aq 

20 

98 
63 

..«     11-05     ... 
....     54-14 
....     34*81     .^ 

BUcbuer. 
11-37 

34-95 

C*UMf  O^.Cmn)*  +  5Aq „ 

181 

....  100*00 

MaUate  of  Zinc.  —  The  aqneoofi  acid  boiled  with  excess  of  carbniiAi 
of  line,  then   filtored  and  gently  evaporated,  deposits  tho  wilt  in  Hcl 
^latluoue  flake»,  which  become  quite  crystalline  on  standing;  on  ho4titi| 
tho  solution,  the  salt  ecjiaratCsS  in  cryatalline  crusts.     The  crywiab  ;!;ii 
oil'  nitthing  at  1U()°;  they  are  perfectly  neutral,  and  dissolve   readily 
water,  but  are  insoluble  in  alcohol.  (Biicbaer.) 

Cryttaliistd.  BQcluier. 

ZnO „....     40     ....     37-38     ^ 37-12 

CniO»    „ 49     .,..     45-80 

2A<i  ..„ «. le   ....   w-sa 


107 


100-UO 


C*HZaO^  +  2Aq „ 

The  salts  of  cqaisotic  acid  precipitate  protochloride  of  fin.   (Bi 
connot) 

JiaUaie  of  Lead.  —  1.    Free  maleic   acid   forms  a  precipibttA  wiU^ 
neutral  acetate  of  lead  (Lassaignc),  but  not  with  the  nitrate  (Bracoiiiiot)^| 
if  the  solution  is  dilute,  the  white  precipitate  change's  in  a  few  nuaatcf' 
into  shining  micaceous  lamina;  but  if  the  eolation  is  coDoentratad,  aod 
tho  acetate  of  lead  in  exco^s,  the  niixtnre  eolidificfl  to  a  trcmnlons  maa^ 
which  changes  slowly  —  or  quickly  ou  the  addition  of  water  —  into  oqf*- 
line  lauiiuB,  which  with  difiiculty  give  olf  their  16*5  p.  o.  (3  At.) 
(Pelouzc.^  —  2.  Mulcate  of  potash  added  to  nitrate  of  lead,  throw* 
white  flaxes;  these  soon   change  to  a  translucent  pasty  ma£«,  and 
wbtn  washed  upon  a  Alter,  diminish  considerably  in  volume,  and  aro  ooi 
verted   into  Mmutl   pearly   nee^llca.  (I>aAsaigne.)      Tho  salt  dissoIvM  il 
Eutric,  but  not  in  acetic  acid.  (Braconnut.) 

Dneil  at  1 0(f .  Cryttalliitd, 

PbO 112  ....  69*56  ....  6905            PbO 113 

4C..„ 24  _..  14-91  ...  15  iO  C^HCH....     49 

H I  ....     0-62  ....  0*70         a  Aq    „     27 

3  0 24  ....  1V91  ....  15  05 


59-58 
26  0<i 
14*36 


Mowt^ 


U-5 


C*HPbO«  ....  161  ...lOO-OO  ,„10000         +3Aq 188  ....lOO'OO 

Frrrie  MalaUe,  —  Neither  the  free  acid  nor  tho  pota!>h-saIt  prccii 
ferric  acetate;  the  boiling  acid  di>(*ifilve8  but  a  very  small  quantitv  ol 
bydmtp,  and  the  brownish  solution  yields  on  OTaporalion  a  Crown-T 
graotfy  residue.  (Buchner.) 

JfaleaCe  o/  J^Ulel.  -^  By  boiling  the  aouoous  aeid  with  mrbooatf 
niekel,  and  eyapurating  tho  dark  green*  ulightly  acid  filtrate,  a  gmmmf 
liquid   w  obtuint'd.   iind   ultimately  apple-grven  Vry»-lalii  and  cryatelliat 
.cnut«>  insoluble  in  alcohol,  but  readily  soluble  iu  water.  (Biichner) 

i)n>rf  p/lOO^  BUohrwrr. 

NiO «. ^    3r»     .«    39-27     3906 

C*irO*  ^    A8'0     .„     60'73 


C*UNiO*  +  Aq   «.     94-5 


100-00 


MALEIC  ACID. 
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MidtaUof  CopptT.  —  1.  A  tliliile  f>oluUon  of  an  alkaline  equisetalc 
precipitates  nitrate  of  copper  in  ahining  blae-green,  crystalline  fn^^S'  but 
a  coiicentrateU  eolutiou  produces  a,  tiocculcut  precipitate.  (Brnt'ounot.)  — 
2.  On  boiling  carbonate  of  copper  in  tlio  aqueoaHncid,  tbo  tiltrnto  is  fouarl 
to  contain  in  solution  bat  a  small  quantity  of  salt,  vhicb  cry.'^tnllizcs  out 
on  evaporation;  if  the  residue  on  tlio  filter  bo  freed  from  Ibe  carbonate  of 
copper  still  adhering?  to  it,  by  means  of  dilute  acetic  acid,  which  diasolvca 
but  a  small  quantity  of  the  nialcate,  the  latter  remains  in  the  form  of 
ciystalts  which  may  be  washed  with  cold  water.  —  3.  Whenacoucen- 
tratid  .solution  of  acetate  of  copper  is  mixe<I  wtth  an  equivalent  quantity 
of  loaleic  acid,  and  evaporated  at  a  gentle  beat,  acetic  acid  goe»  olT,  nnd 
malcatc  of  copper  crv^talDzes  out;  the  cry&taU  inu6t  he  wauhed  with  cold 
water. — The  light  blue  crystals  arc  but  t*paring]y  soluble  in  water  even  iit 
a  boiling  hcat^  but  dissolve  readily  in  aqueous  ammonia.  (BUchuor.) 

hi>^>rfanOO^  BUcbner. 

CttO   40    ....     40*82     40-69 
K               C*H^*  68     ....     59-18 
Am 


C<HCuO*  +  Aq  »8 


100*00 


Crystaliised. 
4C «... 

N - 

6H 

CoO    

24     . 
14     . 
0     . 
40    . 
40     . 

..     19-35     ... 
..     11-29 

4*84     „ 
..     32W     .. 
..     S2-26 

BtiekMsr. 

....     19-70 

4-98 

31-96 

50..„.... 

KH»0,C«HCiiO*+Aq  .... 

124     . 

lOO'OO 

Ammonio-maUaU  of  Copper, — The  dark  blue  solution  of  lualeate  of 
oopper  iu  animouia  may  be  evaporated^  even  near  its  boiling  point,  without 
lue3  of  ammonia,  and  alcohol  added  to  the  concentrated  solution  prcci* 
pitale^  tJie  comi>ound  in  the  form  of  a  neutral,  azurc-hhic,  cryKt-Jline 
powder,  which  gives  off  ammonia  when  heated  with  potash,  and  dissolves 
readily  in  water,  but  not  iu  alcohol.  (Buchocr.) 

k 

^     nitrate  ihrowa  down  white  flakes.  (Laasaigne,  Braconuot) 

JlnUaU  of  Sili'er.  —  a.  Moixomahdte.  The  acid  gives  no  precipitate 
with  nitrate  of  silver,  but  maleate  of  pota&h  or  ammonia  tlaows  down  a 
white  precipitate.  (Lasaaigue,  Braconnot.)  —  The  white  precipitate 
obtained  with  an  alkaline  maleate  chants  in  a  few  hours  to  tolerably 
largo,  transparent  ua<l  colourless  crystals,  having  an  adamantine  lustre; 
after  diyiug,  it  detonates  slightly  on  the  application  of  a  gentle  heat. 
(Liebi|;.)  —  The  white  precipitate  obtained  with  equisotate  of  ammonia  is 
curdy,  like  chloride  of  silver.  After  drying  in  the  air,  it  is  anhydrous,  and 
does  not  lose  weight  at  120°.  Between  148^  and  160 ',  it  decomposes  with 
slight  detonation,  givini^  off  carbonic  acid  gas,  together  with  a  sublimato 
of  yellowish  drops  an<l  small,  strongly  acid  crystals  which  proc)pitat« 
flugur-of-lcad,  anil  leivinp  carbide  of  silver  in  the  form  of  a  dark  gruy 
p068»Hwii!g  the  xuetaltic  Lustre.  (RegoMilt.) 

]iri9d  ai  100".  RegnnnTt. 

A«0„ -^ „     116  ...-  70-80  69. W 

4C«. —...-«„      24  ....  14*54  «     14-M> 

H I  ™  0-61  0-8O 

3  0  24  ...  14-55  15-31 


C*HAgO* 


165 


100-00     100-09 
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6,  BimaUaU.     Aqueaug  lunloic  acid,  evoporatod  at  a  uiodorate  Keot 
with  nitrato  of  silver  yields  white,  shining  needlea,  (Liebigj  Chim.  Qrf,i 

2,119.) 

i>ri>rf  n(  100°.  BUeliner. 

AgO 116     ....     5202     51-77 

C»H»0?.„., 107     ....     47-98 

eHAg0*.C'HS0*  223    ....  10000 

With  the  Alkaloids  maleio  acid  forma  salts  which  are  readily  ooIaM 
in  water.  (Pelouze.) 

Malcic  acid  dissolves  readily  in  strong  Alcohol  and  in  Ether,  {. 
FoloQzo,  Regoault.) 


B.    Secondary  Series. 
Seco)uiary  Nudfut,     C*Cl*. 

Dichloride  of  Carbon. 

JcTLDf  and  PniLLiPs  &  Faradav.     PhiU  Tmn9,  1821;  ^\w>  Ann.  Fkii. 
17,  216)  abstr.  Ann.  Ckim.  Pkyt.  18,  269, 

Klumth. — Discovered  byJulin  nx  1821;  more  exactly  investigated  1/ 
Phillips  k  Faraday. 

Formaiion  and  Preparaiioiu  1.  Julin  prepared  nilric  acid  by  ili»- 
tilling  crade  nitre  with  burnt  green  vitriol  in  cast  iron  retorts,  connecUvl 
with  a  Woulfe's  apparatus ;  and  whenever  ho  used  a  particular  kind  of 
vitriol,  which  was  obtained  from  the  water  of  the  Fahlun  mine,  and  cuo- 
tained  a  small  quantity  of  iron-pyrites,  t;ulphur  colleetoil  in  the  tind  coa- 
neeting  tube  of  the  Woulfe's  bottles,  and  in  the  Accoud  tul>o  there  «cr« 
depusitol  a  few  ^jrrains  of  tlichloiide  of  carbon,  mixed  with  sulphur,  and 
with  bydrochloruto  and  sulphate  of  ammonia;  from  these  impurities  l}isj 
were  freed  by  boiling  with  potash-ley,  waxhing,  drying,  and  Biiblimalioo. 
The  cast-iron  probably  furnished  the  carbon,  and  the  crude  nitro  tlitf 
chlorine. 

2.  The  compound  likewise  sablimes  in  fine  silky  needles  when  chlenh 
form,  CHCI*,  or  protochlurido  of  carbon,  C*C1',  is  repeatedly  paaMif 
through  a  strongly  ignited  ]>orceIaiu  tube  filled  with  fnigineut«  of  porcdaia; 
if  tlic  heut  be  too  strong,  no  chloride  of  carbon  is  obtained,  nothing  in  &d 
but  a  deposit  of  charcoal.  The  needles  are  dissolved  in  ether,  the  6hrali 
vvapomted  to  drvnoss,  and  the  residue  sublimed.  (Regnault.  Anw.  Cloc 
th}f$.  70,  104; 'also  Avn.  Pharm  30,  350;  also  ./.  pi*.  Chem,  17,  n>» 
Ann,  Ckim.  Phy$.  71,  381  and  380);  cotnpare  VII,  848,  356, 

Proprtiift.  White  delicate  neeillos  (Julin),  apparently  foar«i4e4 
(Phillitis  K  Faraday);  with  a  filky  lustre  (Regnault).  Tlio  cnrapoaml 
meltM,  (toils,  and  sunlimoa  between  175''  and  200\  but  may  bo  HublimeJ 
without  previous  fasion  at  120',  in  which  caso  Uie  sublimate  conaiats  of 
long  nemllcs.  (Jnlin.)  Has  a  j>eculiur  oilour.  something  like  that  tl 
•pormaceti,  bat  no  toate.  (Jolin.)  la  tho  cold  it  la  almoii  iaodofo««i 
(ll«gnaah.) 


d 
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Phill.  &  Far.       Rrgnanlt. 

4  C 240     ....     25-32     2415 

2  CI    ....     70-8     ,.,.     74-68     72-50     73-69 

C^Cl"  ....     94-8     ....  100-00    96-65 

Decompositions.  J .  DicJilonJo  of  carbon  passed  in  the  form  of  vapour 
tlirough  a  red-hot  porcelain  tube  fUted  with  fra/»iiit»ut3  of  rock-crystal,  ia 
resolved  into  charcoal,  wbicb  is  deposited  in  tbc  tabe,  and  chlorine  gns, 
which  passes  over.  (Phillips  ^t  Faraday.)  —  2.  It  bums  in  the  flame  of  a 
candle  with  a  greenish  blue  flame  and  a  faint  smell  of  chlorine,  but  goes 
out  on  being  removed  from  the  flame.  (Julio.)  The  vapour  mixed  with 
oxygen  over  mercury  takes  fire  on  the  passage  of  an  electric  spark, 
forming  chloride  of  mercury  and  carbonic  acid  gas,  the  volume  of  whicU 
equiile  that  of  the  oxygen  c^n«mned ;  if  the  quantity  of  oxygen  be  too 
small  for  complete  combu.stion,  expan.sion  takes  place  iu  consequence  of 
the  formatinn  of  carbonic  oxide.  (Phillips  tk  Faraday.)  —  3.  Three  grains 
of  the  substance  ignited  with  oxi«le  of  copper,  yield  chloride  of  copper, 
metallic  copper,  and  5*7  cubic  inches  of  carbonic  acid  gas.  (Phillips 
<fc  Faraday  )  —  4.  The  vapour  of  I  pt.  of  chloride  of  carbon  passed  over 
lime  heated  in  a  gla.'-s  tube  brings  it  to  a  red  heat,  deposits  charcoal,  and 
forms  a  quantity  of  chloride  of  calcium  which  yields  2  95  pts.  chloride  of 
silver,   (rhillipe  &  Faraday.)     [Curbonatr  of  lime  ii  nUo  probibly  formed: 

C*a=  +  3CaO  =  2CaCl  +  CaO,CO=  +  3C.] 

ft.  Heated  potassium  burns  in  the  vapour  with  a  bright  flame,  forming 
clilnride  of  potassium,  and  causing  a  deposition  of  charcoal.  Phosphorus, 
iron,  and  tin,  likewise  separate  charcoal  from  the  vapour  at  a  red  heat, 
and  take  up  the  chloritie.  (Juliu.)  —  This  compound  t»  not  decomposed  or 
dissolved  by  nitric,  tutpburic,  or  hydrochloric  acid,  or  by  boiling  aqueous 
pota«h.  It  does  not  undergo  any  alteration  in  chlorine  gas,  not  even 
when  heated  or  exposed  to  Hunahtne.  (Juliu.)  It$  solution  iu  alcohol  or 
ether  docs  not  precipitate  &  solution  of  silver.  (Phillips  Jk,  Faraday.) 

Comhinaiimn.  Dichloride  of  carbon  does  not  dissolve  in  water,  either 
hot  or  C(dd.  (Julin.)  It  dissolves  reailily  in  boiltug  Alcohol  of  sp.  gr. 
18 1 6,  and  separates  out  for  the  most  (lart  on  cooling.  — Soluble  in  £t}ter, 
(Phillips  Ai  Faraday.)  —  Dissolves  in  hot  Oil oj  Tur-peniinr, iind  separates 
out  for  the  most  part  in  needles  on  cooliug.  (Julin.) 
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ETHYLENE   SERIES. 


A.     PiUMABir  Suui 


Primary  Niul^tu.     Ethylene,     OH*. 

tncprrtinf  the  tnAnnrr  in   mh\rh  the  4   At.  otrbofi  m<1  the  4  At.   bf4rofM  m 
probably  unitcfi  in  ethylmic,  tid.  Vll,  32. 

Drtman,  Pats  ta;«  Thoostwtk.  6i»ndt  &  LAVweREKBCROH.  OraU^Amu, 
1705,2,  li#5,310.anai30:  ab«tr.  (rW.  2,  201;  tii>»i.Ann.GUtn.t\,i$^ 

BlWTHoi.L£T.     Mem.  dt  f'/nttUtut,  4,  269;  alM»  Schtr.J.  10.  576. 

Tk.  TBOii«f>.N.  Gas  from  tlie  dry  distUlation  of  Piau  NiekUt^m^  J,  1607; 
ftlw  Gilb.  34.  417.  — Coal-gad.  J'rooadmgt  of  ike  Gi^^mt  Fkii^ 
iOffkiral  Society ,  1,  165. 

Th.  SAtTfisiHE.      Ann.  Oiinu  78»  57;  alflo  GUb.  42,  34fl. 

W.  Hk>hy.  GiiH  olilaincti  by  Dry  DiatillatioTi.  Kicholsan,  J.  1^5;  alfl 
<iilb.  22,  58.  H*lHlio(i'of  OlofiautGae  lo  Efectricitr.  PkU.  IWiM. 
1A08  and  1800;  aUtr.  (^76.  36,  2i»H.  —  G:ib  obUioiMlby  I>r>'  DkuUr 
lion.  /'At/,  rivirt*  1821,  130;  ala*3  A^.  TV.  6,  2, 1?25.  —  CombtwUi* 
bv  Platinum.    Anrt.  Phil.  18,  71.  —  Coal-gA».     Ann,  FkU.  25.  43*. 

Brakde.     Coal-;:as.     Phil.  Tram.  1820,  U;  abbU.  N.  Tr,  <»  2,  218. 

J.  Davt.      Ed.  J.  o/Sc.  C,  43. 

FAHAttAT.     Condensntion  of  Olefinnt  pas.     y.  BAl,  TNtV  59,  144. 

MAHCirAND.  Betiaviuaruf  Oiviiant  gas  wiib  metals  at  a  rad  baal»  af.fr. 
6Vi«».  2C,  478. 

^tffAmn,   Siayft   Ethenf^  EfAenne,   [Fine];    in   the 
Offlafil  pas,  iSiearburriifd  Ihjdropm  gajt^  Vinr/ftu,  A^Uken^^at, 
^(M|    iiitnrtipendt$  Oat,    Elay/fyas;    Gas  oiriianf.  Oat  hydro^rmt 
€arbon6,  —  Discovered  in   17^5  by  Daimon,  Pats  ran  Tnmsivjrk, 
&  Lauwerenburgh. 

Formation,  I.  Whon  alcobol  or  etbcr  i«  heated  wilh  oil  of  ritri^ 
&€.,oralfolinl  with  vilri'fiod  horaric  acid.  (Ebclmen.)—  2.  Jn  tbr  dry  ib* 
tiUalion  of  tixe«l  or^uiiio  iMHlien  wiiioli  roiitHin  liut  little  '  uebai 

fal«.  r^tn^.  eoal,  Ace. ;   abn  when  the  vnptiur  of  ulcuhot  iw  jjumJ 

thruuj^li  n  nrti-hot  tiibo,  filled  with  fm>^mentfl  of  rartlienwar«,  a  cuinbaalililf 
gas  ia  evolved,  conAistini;  for  the  moH  pnrt  of  uk*fiant  gas.  Tfa«  f 
obtained  by  the  dry  diotillattori  of  eaoulchuuc  is  puro  oMaat  gVL 
(Himly.)  CcKil-giLM  produced  by  the  disiillatioii  of  coaJ  cuBtamfl  at  ta\A 
from  10  to  2U  per  cent,  nf  idefiunt  im«,  but  tbe  |»ortiuiH  which 

last  rontain  none  (vid.  C'<vi/).     'J'be  g\m  from  alcohol   or  vtb-. _  - 

about  oncdinlf  olcliant  gas,  if  the  va|Hiiir  has  been  acted  upob  by  fvi)4«l 
earthenware,  but  noue  if  tbe  vapour  Las  l«en  pasAOil  ibrougb  a  f«l-M 
empty  glau  lube.  (D«imau,  ite.) 
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^f  Prtparation.  1.  From  Alcohol  and  Oil  of  Vitriol.  —  <?.  By  heating 
^pt,  of  alcohol  of  iibout  0*80  or  0*83  sp.  gr,  with  3  or  4  parts  of  oil  of 
vttriolf  in  a  flask  connectetl  with  a  gas-^lelivery  tul>e.  (Deiman,  Ac.)  The 
tnam  iwelU  up  considerably,  and  m  very  aj)t  lo  fj-oth  over.  To  prevent 
this,  it  iii  best  to  heat  in  pis.  oil  of  vitriul,  with  only  1  pi.  of  alcohol,  in 
the  flasV,  till  the  mixture  begins  (o  blacken,  and  then  pour  in  the  rest  of 
the  alcohol  by  small  portioug  at  a  time  through  an  Stabc  having  a  funnel 
and  bulb.  The  evolution  of  ^as  then  goee  on  regularly  without  any 
frothing.  (Ma^uB,  2*0^^.  47,  oUi.) 

^f  \PuriJ(raiion.  The  g&s  thus  obtained  id  generally  contaminated  with 
alcohol-vapour,  ether-vapour,  ^^iilphuruus  acid,  carbonic  oxide  (J.  Davy, 
Regnault,  A/m.  C/nm,  Vhys.  (».%  IGH,  and  others)  and  carbonic  acid.  The 
carbonic  oxide  amountn  to  at  least  10  per  cent.;  olefiant  ga*  obtaiupd  from 
alcohol  and  sulphuric  acid  is  never  purer  than  this.  (J.  Davy.)  —  The  Jirnt 
third  of  the  g:is  obtained  from  a  givuu  quantity  of  alcohol  contains  a  littlo 
carbonic  acid,  hut  iti  perforOy  free  from  carbonic  oxide;  the  next  third 
contains  more  carbonic  acid,  and  about  4  |)er  cent,  of  carbonic  oxide;  and 
the  quantity  of  carbonic  acid  then  incruuficb  ho  rapidly,  that  the  la«t  fifth 
of  the  evolved  gas  contains  ecarccly  any  ethylene,  but  consist*  almost 
wholly  of  carbonic  oxidcjcarbonicacid,  and  fiulphoroHsacid.  (A.Vogcl.Jun., 
/.  pr.  Chrm,  25,  300.)  —  The  ethylene  gas  may  bo  contaminated  from 
the  beginning  with  a  gaa  which  appears  to  bo  marsh-ga«,  or  a  mixture  of 
tliat  compound  with  carbonic  oxide;  for  on  agitation  with  oil  of  turpentine, 
which  absorbs  2^  timed  its  volume  of  ethylene  gas,  there  always:  remains 
a  portion  of  gue  unabsorbed.  If  0  samples  of  tho  evolved  gas,  collected 
from  the  beginning  to  the  end  of  the  process  at  6  equal  intervals,  be  thus 
examined,  the  su]])hurous  and  carbonic  acids  being  removed  by  milk  of 
lime,  the  residue  unabsnrbed  by  oil  of  turpentine  amounts  in  tho  tievoral 
portions  to  lOo,  —  100,  —  101,  —  13  1,  —  283,  —  and  61*8  per  cent, 
respectively.  (Faraday.)  —  Tho  alcohol  and  vai>our  may  be  reiuoved  by 
leaving  the  go*  for  several  days  over  water,  or  better,  according  to  Liobig 
immiH.Phnrm.  14. 150)  bymeausof  oil  of  vitriol;  the  sulphurous  and  carbonic 
Vdfl,  by  strong  potueh  or  milk  of  lime.  The  gas  is  either  f*haken  np  with 
these  liquid^!,  or  tho  liquids  are  placed  in  separate  Woulfe's  Lotties  or 
Liehig's  bulb-apparatus,  and  the  gas,  as  it  is  evolvcfl,  is  made  to  pass 
ilowly,  first  through  oil  of  vitriol,  then  through  potash-ley,  and  then  again 
through  oil  of  vitriol.— To  obtain  ethylene  gas  freo  from  carbonic  uxido, 
the  firHt  third  of  the  evolved  gas  must,  according  to  A.  Vogel,  be  collected 
•part  But,  according  to  Faraday,  tho  gas  thua  collected  would  still 
«OBUin  about  10  per  cent,  of  marsh-gas.  Ethylene  may  however  bo 
obiained  j>erfectly  pure  by  saturating  ether  or  alcohol  with  the  gas,  and 
Ujon  adding  a  quantity  of  water  equal  to  8  or  0  times  tho  bulk  of  tho 
liquid;  about  half  of  the  absorbed  gas  is  then  evolved  in  small  bubbles, 
the  escape  of  which  may  be  accelerated  by  heat.   (Faraday J 

6.  The  vapour  of  HO  per  cent,  alcohol,  boiling  in  a  flask,  is  passed 
through  a  bent  tube  into  a  second  flask,  in  which  a  mixture  of  10  pts.  oil 
of  vitriol  and  3  pts.  water  is  constantly  heated  t«  its  boiling  poitiL 
(between  ICO'  and  I<JJ°),  and  the  elbylcue  gas  which  is  continuously 
evolved,  Itfgother  with  vapour  of  water  and  smal  Iquantities  of  alcuhol 
a»d  ether-vapours,  is  collected  by  means  of  a  gaii-ilelivery  tube  adapted  to 
llii*  wcond  flai-k.  (Mitscherlich,  h\  Ann,  Chirn^  I'hys,  7,  12;  also  Lchrb, 
A*,  3,  1»  135.) 
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2.  From  Alcohol  and  Boraeic  add.  \  part  of  absolnte  alcohol  w 
heated  witii  3  or  4  parts  of  finely  pounded  boraeic  acid  in  a  flAsk  which 
is  provided  with  a  very  wide  ;.'a8-deUverv  lube.  A  narrow  tube  wouM 
be  &topp<»d  up  by  the  liydratod  boraeic  acii],  which  is  very  coherent,  and 
consietfi  of  fibres  standlnjEf  upright.  The  ethylene  gaa  thus  obtained  is  con- 
taminated with  vapour  of  Iwraoic  ether,  which,  however,  may  be  removed 
by  ai^itation  with  water.  (Ebelmen,  N.  Ann,  Chirn.  Phyt.  10,  136;  alio 
/.  pr.  Ckem.  37,  353.) 

3.  From  Caoukhouc.  The  elastic  fluid  evolved  in  the  dry  distillation 
of  caoutchouc  is  passed  through  throe  cooled  receivers,  then  throug'lia  bottle 
containing  oil  of  vitriol,  to  remove  a  quantity  of  cmpyrenmattc  oU  not 
previously  condensed,  after  which  the  nncondensed  pa*  i*  collected.  Thi« 
gas  consists,  6rst  of  carbonic  acid,  then  of  carbonic  acid  and  carlKioic 
oxide,  and  finally  of  pure  ethylene.  (Himly,  D'uaert,  de  CauUehiuo. 
Gott.  1835,  44.)      [Thii  gu  might  itill  contiin  vapour  of  cuoutcbrne.] 

Pvopert'ifs.  1.  In  the  Liquid  staU.  On  corapressinjy  the  gas  by 
means  of  a  pump  into  a  condensing  ves-sel  cooled  to  about  — 1 10' by  » 
mixture  of  ether  and  solid  carbonic  acid  in  vacuo,  a  traosparent  and 
colourless  liquid  is  obtained,  which  docs  not  soliiiify,  even  at  —110'. 
(Faraday.) 

The  tensions,  expressed  in  atmospheres,  of  two  samploa  of  tbia  liquid 
arc  given  under  u  and  b;  hb,  however^  this  liquid  might  also  contaia  ■ 
ecrtniu  quantity  of  the  more  volatile  marsh-gas,  in  the  condensed  state, 
in  which  case  the  tension  would  be  increased,  the  vessel  waa  opened  fur  a 
little  while,  iu  the  case  of  another  sample  c,  to  allow  this  more  volatile 
gas  to  e8ca|»c,  before  tlie  tension  was  observed.  The  residual  liqoi*!, 
however,  always  contains  a  little  of  the  foreign  gas:  for  if  it  be  allotted 
to  rei<umo  the  gaseous  state,  and  the  gas  treated  with  oil  of  turpentine, 
which  absorbs  the  ethylene,  a  quantity  of  gas.  amounting  to  11  p«r  o«ot, 
still  remains  unahsorbed;  benco  we  must  suppose  that  even  the  aample  c 
possesses  a  greater  tension  than  pare  ethylene.  (Faraday.) 


Somple  («). 

Sample  (4). 

Sample 

(0. 

Attn. 

Attn. 

Atm. 

km. 

-73--I     ... 

.       9'30 

....       4*00 

-:6*i    .. 

.       4-60 

-A^'0   . 

_    IIW 

-cr-tf  ., 

.     10-26 

...       5-68 

-73*4     .. 

4-82 

-42-8     . 

-.    IJ-IJ 

-62*2     . 

11-33 

..       6-92 

-70-6     .. 

5-11 

-40*0     . 

..     13-44 

-^6•7    ... 

12*32 

...       B-32 

-67*8     .. 

5-44 

-57«     . 

-  ir;j 

-5M     ... 

.     13-B6 

...       9-88 

-6V0    .. 

5*84 

-US     - 

..   H-a 

-4iO     ... 

1&36 

...     11-72 

-62*2     „ 

6-32 

-81-7     . 

«  jT-;> 

-10*0     .. 

.     17  05 

...     1394 

"59*4     .. 

6-89 

-««8     . 

-.     IfM 

-34*5     . 

1893 

....     1050 

-56  7     .. 

.       7*55 

-261     . 

_.     21 'U 

-28-0     ... 

21  23 

..     19-5d 

-53-9     .. 

S'30 

-  23-3     . 

2J  ** 

-23  3     ... 

.     23'H9 

-51  1     .. 

914 

- 19*3     „ 

..   it-i: 

-17'8     ... 

.     27*18 

-48*3     ., 

.     10*07 

-17*8     „ 

«  «•»• 

-12*2     ... 

.     34'70 

-  6'7     . 

SG80 

-    11     .. 

.     42-&0 

2.  /«  the  Ga9f0ti9  »((Uf.  Colourless.  Sp.  gr.  0'909  (Beimao,  At); 
0  007  (W.  Henry);  0'9709  (Th.  Thomson);  0  9784  (Sauasure).  Bt- 
fraeting  power  ( I.  91).  Has  a  suffocnting  nnd  unpleaMot  odour,  uxl 
oauae*  death  if  inhaled  in  tlio  pure  stato.  Very  inflammable;  do«  P0> 
•apport  the  combuatiou  of  other  botlies. 
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4C.. 
4H 


24 

4 


..«  85-n 

....     U'29 


Saussure. 
..     85 
..     15 


C> vapour  .... 
H-ga«    


Vol. 
4 
4 


Denaity. 

1-6640 

02772 


OR* 


28 


100-00 


100 


Ethylene  or  1 
OlcAant  gaaj 


1-9412 
0-9706 


Decompositions.  1.  When  electric  sparks  are  passed  for  some  time 
through  olefiuut  gas,  it  m  resolved  into  charcoa]  and  hydrogen  gas^  the 
latter  occupying  twice  therolumcof  the  original  gus.  (Dalton,  VV.  Henry.) 

3  vol.  olefiant  gas,  through  which  alwat  600  electric  tiparks  have  beea 
uused,  expand,  without  deposition  of  charcoal  [Y],  to  5  vol.  of  a  gtis, 
from  which  chlorine  no  longer  condenses  an  oil.  (Deiman,  &c.)  —  A  red 
beat  acts  like  electricity,  excepting  that  it  converts  a  portion  of  the  gaa 
into  marsh-gas  and  an  enipyreuniatic  oil  or  stearoptene.  If  metaU  are 
prc-«c'nt,  they  are  often  converted  into  carbitle^.  Olciiiint  gas  passed 
through  a  re<l-hot  tuhe  deposits  charcoal,  together  with  an  einpyreumatic 
oil,  and  yields  a  >ras  which  is  no  longer  coo(Ient^ed  by  chlorine.  (Deimaa, 

JktL)  If  the  red-hot  porcelain-tube  through  whicli  the  gas  passes  contains 
-ispiral  iron  wire,  enipyrcnmatic  oil  and  sooty  cnrbon  are  obtained,  while 
the  iron  becomes  impregnated  with  carbon,  and  covered  with  graphite 
free  frnm  iron.  (Sefalrom,  Poff<j.  16. 169.)  —  If  the  strongly  ignited  porce- 
lain tul»e  be  filled  with  frngnients  of  porcelain,  the  defiant  gas  is  con- 
verted, with  depofiitiou  of  carbon,  into  marsh-gns,  with  which  a  BUiall 
portion  of  defiant  gas  still  remains  mixed.  The  whole  contains  1*63  pts. 
hydrogen  to  6  carbon.  (Marchand). — If  the  tube  he  filled  with  copper 
wire  and  heated  to  whiteness  [in  which  case  the  copper  must  melt],  a  gaa 
is  obtained  which  burns  with  a  dull  blue  Uanie,  contains  1  '02  pts.  hydrogen 
to  6  pta.  carbon,  is  but  slightly  condensed  by  chlorine  in  the  dark,  and  is 
therefore  nearly  pure  raarsh-gas  ;  but  at  a  slil!  stronger  white  heat,  thia 
pas  likewise  deposits  its  2  At,  carbon,  and  is  converted  into  nearly  pore 
Dydrogen  gaa,  containing  370  pta.  hydrogen  to  6  carbon.  —  Copper  wire 
bealeu  to  tow  redness  in  olefiant  gas,  increafes  in  weight  by  only  0  008 
p.  e.,  but  becomes  covered  with  a  very  thin  blackish  tihn,  uu  the  removal 
of  which  the  metal  appears  red  and  is  very  brittle,  capable  of  being' 
robbed  to  a  fine  powder,  and  exhibits  a  granular  fracture.  Finely  divided 
copper  obtained  by  the  reduction  uf  oxide  uf  copjfer  is  converted  under 
similar  circum.»^tauce3  into  brittle  grains,  and  becomes  covered  with  a 
bUck  film  of  soot,  containing  frnm  4  to  1*2  per  cent,  of  copper.  (Mar- 
ctand.)  —  Nickel  wire  thus  treated  becomes  hritilo,  but  appareutly  more 
•nsceptiblc  of  magnetism,  and  the  finely  divided  metal  becomes  covered 
with  a  coating  of  soot,  tlie  uppermost  layer  of  which  contains  from  2  to 

4  per  cent,  of  nickel. -^  Platinum  wire  likewise  becomes  coverud  with  a 
black  film  of  carbide  of  platinum,  on  the  removal  of  which  it  appears 
corroded ;  if  the  heat  be  increased,  the  layer  of  carbide  of  platinum 
■wells  up  to  a  loosely  aggregated  black  mass,  occupying  30  times  the 
original  bulk  of  the  layer,  and  containing  U-5  p.  c.  platinum.  (Mar- 
chand.) —  When  a  mixture  of  10  vol.  (defiant  c:^^,  20  vol.  Iiydrogen,  aud 
1  vol.  oxygen  is  passed  through  a  porcelain  tube  heated  to  dull  redneaSj 
there  isffeposited  on  the  colder  part  of  the  tnbe,  but  only  at  the  begin- 
Ding  of  the  ex  j>eriments,  a  small  quantity  of  light,  shining,  fusible  crystals, 
soluble  in  alcoliol,  and  precipitiited  therefrom  by  water.  (Berard,  An7i, 
€him.  Phy$.  5,  297.)     [Do  these  consist  of  naphthalin  ?]. 

2.  Olefiant  gafl  mixed  with  air  or  oxygen  ^  niay  bo  6e\.  qu  &xq  \)^ 
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flaming  bodies,  by  tbe  electric  spark,  and  uccording  to  H.  Darj,  oven  by  j 

a  red-hot  conl  or  red-bot  iron;  but  Hncly  divided  plntlnum  dopa  not  |^ne-  ] 

tally  aet   Tire   to   the   mixture,  exoopt  at    hijtfh   tcmpcratareif.      Liobig*t  I 

plaiinum-htack,  at  ordinary  teuii>eratureS;  causes  aluw  couibuhtion,  result- j 

ing  iu  tbo  fornintion  of  carbonic  acid;  at  100'  the  comliUHtion  takes  place  I 

juore  <iuickly.  (\V.  C,  Henry,  Pogg.  39,  394.)  ^Platinuin-black  converttfJ 

<dofi!int   g'.is   mixed    with   oxygen    into   ncctio   acid.   (Dobereiner,  -inn,] 

PAfltrm.  14.  14.)  —  /^^a/inM?/i-piiper-ash  (II.  50),  acts  at  lOOonamix-j 

turc  of  olefiaul  gna  and  oxygen,  risjin^  to  a  rod  boat,  an<i  HOfnetimea  pro*] 

ducin^  innatiimation.  (Delarive  &  Mnrcct,  Anm.  Cftim,  Phia.  3n,  328.)— «1 

Spongy  platifium  at  300    converts  the  mixture  into  citrhonic  noid  anifl 

water.  (Dulung  A  Thenard.)     This  slow  combustion  l^cgins  at  2.iu^  an^i 

takes  place  complolely,  tbou^'h  slowly,  at  271°.  (W.  Henry.)      Kvcn  i^J 

proeoneo  of  potiuih-ley,  spongy  platinum  docs  not  net  at  ordinary  tpmp(K 

Wlures,  or  produces  after  a  time  mere  tracer  of  carbonic  acid;  but  alJ 

249**,  it  proiluces  rapid,  though  tranquil  combustion.  (W,  G.  Henry.) -^ 

A  phtittttm-pfai<f  j>repared  by  the  eler!ric  process  (II.  47)  duos  not  aefl 

npon  the  mixture  at  ordinary  temperatures,  even  in  the  courito  of  Mrerafj 

days  (Faraiiay,  Pogg.  33.  14i>);  not  even   in   presence  of  potash.  (Wi 

Ch.  Henry.) — Neither  spongg  iridiunt  nor  iridium-bfarJ:  seta  firo  to  thai 

mixture  at  ordinary  temperature*.   (Dbbercincr,  ScAw.  03,  465,)  J 

In  a  mixture  of  I  vol.  tdetiant  gas  and  1  vuL  detonating  gas  (2  vol.  9 

to  1  vol.  0),  n  plalinum-hnU  rondeiieieH  nearly  all  the  iletonating  gu,  anfl 

forms  but  little  carbonic  acid;  if  the  proportion  of  detonating  gai  }m 

greater,  more  carbonic  acid  is  formed.   ( VV,  Henry.)  —  If  the  defiant  gH 

hfi  mixed  with  carbouio  oxide  and  a  rpiantity  of  oxygen  sufficient  to  bum 

both  tbo  jjra«e«i,  Spongy  platinum  at  177*  produces  slow  conibuetitm  of  tbl 

carbonic  oxide  only,  the  oletiant  gas  beinjf  left  uualtored.  (W.  Henry.)  -fl 

In  ft  mixture  of  olefiant  gas,  ninrsh-gas,  an<l  oxygen,  spongy  plalinaM 

boated  t^i  Stf5^  cxcitca  slow  combuHtion  of  the  oletiaut  gas  only,  not  m 

the  marsh-giis.   (W.  Henry.)  — When  aplatittum-lmll  is  intn>duced  intofl 

mixture  of  olffiant  gas,  marsh-gas,  carbonic  oxide,  hydroiren  and  oxvgeJ 

the  liydro^reu  and  carbonic  oxide  burn  firH;  then  when  the  ball  bcc^)ni«l 

hot,  the  oioftitnt  gas;  and,  lastly,  when  the  bull  attains  a  r«d  heat,  tm 

marph  gn.H,    (W.  Henry.  Ann.  Phil.  25,  420.)  j 

Oleliant  gas  hum.'i   in  the  air  with  a  dense,  white,   highly  luminod 

flame.   'Dcininn,  &r.)  —  Mixed  with  nt  leaijt  3  times  its  bulk  of  oxvgofl 

and  set  on  fire  by  tlm  electric  sjiark.  it  bumflwit'i  r  Vriijbt  fla.sli,  aucfwiti 

a  violence  of  expl.j.'iion  suHicieut  to  burst  very  strong  titbe«.      Th(5  tubd 

arc  much  leas  liki-ly  to  burst  over  inercurr  than  over  water;  because  id 

column  of  mercury  below  tlie  gaseous  mixture  expands  it  to  a  ^redtfl 

degree  before  iho  explosion,  than  a  Column  of  water  wonld.     If  a  sail 

cient  quantity  of  oxygon  l>o  pri'senl,  2  vol.  oleliant  gas  consnmo  6  tm 

oxygen,  and  form  4  vol.  carbonic  iicid  gas,  beaided  water,  (^aiwsarifl 

The  4  vol.  C-VMponr  in  2  vol.  olefiant  gas  form,  with  4  vol.  0-ga*,  4  t<J 

CO'-gas;  the  4  vol.  H-^as  with  2  vol,  U-gas  form  water.  —  A  niixtnrr  fl 

2  vol.  olefl:int  giw  and  only  2  vol.  oxygen,  set  n»  Arc   by  the  rlcciffl 

spark,  burn^  with  a  hlighl  expIonion,and  yicldn  nearly  ft  vol.  of  a  mixtttM 

confuting  half  of  carbonic  oxide  and  hull'  of  byilrogen  ;  small  quantitid 

of  carbonic  acid  and  water  are,  however,  formed  at  the  same  time.     Tu 

4  Tol.  C-vapour  with  2  vol.  0-gas  form  4  vol.  CO-gas;  the  -I  voL  H-fBi 

are  left  unallennl.  — 2  vn|.  nUfiant  ga«  exploded  with  Ifi  rrd,  0XTg3 

form  fi  4  vol.  of  a  gaaeons  mixture  not  abttorbtMl  by  lime-water;  sometima 

whcu  tho^(a«««  MO  mucd  iu  ihU  and  mioUw  ]>roporuoas,  a  nnaU  ^Mj 
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tit/  of  charcoal  is  deposited;  ao  ear1)onio  aoki  ia  formed,  or  only  a  tmoe. 
A  niLXlure  of  2  vol.  ulefiant  gas  and  1  toL  oxyjiccn  id  nut  iiiBanied  by  tbo 
oleclric  «jiark.  (J,  Davy.) — A  mixture  of  2  vol.  olefiaut  ^;is,  2  vol. 
hydrogen,  and  1  vul.  oxygen  passed  through  a  g\n^s  tubo  heatod  suffi- 
ciently to  soften  the  glaa8,exliioit9a»luw  cumhustiou  whereby  only  ^  vol. 
oxy^o  gas  is  converted  into  carbonio  ncid;  if  the  mixturo  contains  car- 
bonic oxide  instead  of  hydrogen,  ex|do.Hion  tukf^s  place.  (W.  Henry.) 

3.  A  recently  prep:ire<i  mixture  »f  2  vol.  defiant  ^rt^A  and  4  vol. 
cfalorioe,  set  on  fire  by  a  flaiiiini;;  ^Hxly,  bums  with  a  dark  red  ftame, 
which  paases  riji;ht  throuj^h  the  mixture,  produrini*  hydrochloric  «cid,  and 
dcp«>3iling  carbon  in  the  form  of  soot.  (Deimaii,  ike.)  —  The  4  vol.  H  gas 
combine  with  4  vol.  Cl-ga*  —  the  combination  being  attended  with  prodao- 
tion  of  flame  —  and  form  8  vol.  hydr(>chl(»ric  acid  gas,  while  the  carbon  is 
separate^l;  to  jtid^^e  by  the  odour,  a  itniall  poition  of  the  carboa  is  at  tho 
»ame  time  converted  iiitu  sesquichloride,  OCl*.  Tho  mixture  may  like- 
wise be  set  ou  tire  by  imniersiri;;  in  it  Ji  piece  of  Dutch  mcLiI,  because 
that  substance  takea  Hre  in  chlorine  gas.  (Bdlt^er.)  —  On  one  occasion, 
when  oleBaot  gas  i^which,  however,  had  not  been  jiuriliud  and  probably 
contained  vapour  of  elher]  whj9  ditspotiod  in  a  layer  above  chlorine, 
inflammation  took  place  spontaneously,  attended  witli  a  bright  fla^h, 
slight  detonation,  und  depotiiliou  of  a  hirge  quantity  uf  charcoal.  (Silli- 
man,  JSill.  Am.  J.  10.  SS5;  also  J*o(^i/.  7,  -534.)  —  4.  Sulpliur  heated  in 
olcliant  j|^  till  it  volatilizes,  precipitJitea  ihe  carbon,  and  forms  sulphu- 
retted hydrogen  (Deiman,  &c.),  the  volume  vf  which  amounts  to  twice 
thai  of  the  decomposed  oleliant  gas.  (H.  Davy,  J.  Davy.)  —  If  the  sulphur 
if  in  ax«es8«  and  the  heat  continued  iong  cnou^li,  complete  decomposition 
takes  place  —  a  small  quantity  uf  sulphide  of  curbuu  being  likewise 
fomied  —  ^o  that,  after  the  sulphuretted  hydrogeu  has  hoea  absorbed  by 
water,  nothing  remains  but  the  carbonic  oxide  previously  mixed  with  the 
olefiant  gas. 

5.  When  olefiant  gas  is  heated  in  a  retort  with  chlorate  of  potash, 
red  oxide  of  mercury  or  protoxide  of  h^ad,  there  are  furmcil  —  in  the  Hrst 
case,  with  infiammatton;  in  the  second,  scurct'lynnd  without  inflammation  — ^ 
carbonic  acid  gas.  occupying  twice  tho  volume  of  tho  decninpu^ed  uletinnt 
pus,  and  water.  (J.  Davy.)  —  (>.  A  mixture  of  2  vol.  olefiant  gas  and  12 
vol,  nitric  oxide  does  not  explode  on  the  pass.i^  r>f  sintple  electric  sparka, 
but  is  exploded  by  the  discharge  of  a  Leyden  jjir,  and  then  yields  4  vol. 
carbonic  acid  and  6  vol.  nitrogen,  bcsidci*  water,  (VV.  Henry.)  —  7.  Ole- 
fiant gas  is  decomposed  with  evolution  of  light  and  heat,  by  hynochlorous 
acid  gas,  yielding  water  and  chloride  of  c^nrbon  ^prolmbly  C*C1*?];  with 
the  a^jueous  acid  it  slowly  evolved  chh)rine  and  forms  an  oil.  probably 
C*H*CP.  (Balard.)  —  8.  Olefiant  gas  p.i*scd,  together  with  vapour  of 
water,  through  a  red-hot  tube,  yiel'la  water,  sulphurous  acid,  sulphuretted 
hydrogen,  carbanio  acid,  and  charcoal.  (HrfitiU  it  Poggiale,  J.  J'harm. 
21,  I3U-)  —  Anhydrous  sulphuric  acid  aljsorba  the  ^as  abunJaatly,  with 
erolation  of  brat,  forming  water  and  sulphurous  acid,  aud  setting  carbon 
free.  (Aime.  J.  Pharta.  21,  80.) 

9.  Olefiant  gas  passed  through  chlorochromio  acid,  CrClO*,  produce* 
great  heat,  forms  a  Urge  quantity  of  vapour  of  tlio  oil  of  olefiant  gas, 
&H',CP,  and  renders  tho  acid  first  opaque  aud  pa«ty,  then  solid  and 
IMtlvemleDt;  if  air  be  also  present,  the  gtis  often  takes  fire,  and  the  iqass 
Ciiaa  raised  to  a  red  heat  gives  ofl*  a  dense  vapour,  end  is  converted  into 
green  oxide  of  chromium;  if  no  inflammation  takes  place,  there  remains 
a  ^k  brovm,  solid  mass,  probably  CrCP.     This  niaes  dcliquoscea  in  the 
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«bdi|pre«aC  tbe  afciortiJ  gmwmtk^wUitifm  of  vM«« 

OS  h—Uif,  gives  e#  «(Wr  cr  aWoM  mKnrim^  %m  tW  po- 
•f  witar  vilk  wUck  it  ■  mksmi^  s  ■stkod  h  kctcSf  iffinAil  if 
«CfcjleBa  rnto  the  ocWr  «aapoMiAi  «f  tW  ritjlMt  wriii 
fm  thm  MM,  tO.  Smi^iimime  mad. 

At  ordisBry  icaipMstKni  aad  pr—iin,    1  voL   ik<fcal  ar  ilW 
db— tt»  S  rot;  1  vol.  o9  of  Ufpcatiue,  2^  roi.;  aad  1  toL  «liv«  mZ.  1  M 
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FaAnaAKD^^-OB  tbe  uoUtioo  of  Eliyl.  Im^^gfurai  DJuftiatiom,  Htf- 
bug;,  1849;  Jnn.  /"A/jrm.  71,  171j  Citm.Svc.  Qu.J.2^t99;  abttr. 
/A«m.  Cenir.  H50,  97;  3".  J.  rharm.  17,  146;  ycAra&rr.  I84». 
411.  —  Action  of  Li^ht  on  Iodide  of  Ethrl.  Ck^m.Soc  (>w.y.3,3?S; 
Ann.  FJUtrm,  77,221;  nhair.  Fharm,  CraV  1851, 969 j  X.J.Pimy^ 
1$,  308;  JahraUr.  1850,  460. 

TbiM  rm^iml  biu  been  obtained  in  tbe  free  state  by  the  artioo  of  not 
on  iodide  of  i-thvl  at  bij;b  tenipetatorca,  and  alao  hy  tbo  action  of  l(g^ 
upon  iodide  of  etbyl  (Vlf,  171). 

f'rfparaiiou.  Pure  iodide  of  ethyl  (for  the  prpparatioo  of  vhaek. 
rid.  Iftdid*  ff  Kthyl)  ii  beat«d  with  finely  divided  lino  m  a  tttvaf 
•ealrd  gtoM  tuli«  imm«ricd  in  an  oil-batb.  The  (finnuUted  sine  u  fint 
iotrwluced  into  tbo  tube;  the  upper  extremity  of  tbe  tube  dntwa  oat 
and  b«-Rt  twice  at  ri^bl  anjvlcjt;  tbe  liquid  tben  intrnducvd  by  heatia< 
and  afterward*  cooling  the  tube,  while  it<  open  cxtrrniily  dips  into  tAa 
lif|ui(J;  tbp  air  exhausted  by  tbe  air-pump;  and  lastly,  tbe  lube  moM 
4Dd   imniereed   in   the    oil-batb.     The  decoro()05itiuti  of  tbo  iodide  d 
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lyl  begins  at  al>oat  150°;  white  ciyBtals  are  deposited  ou  tbe  ziae  and 
tbe  glafis,  ami  tliere  remains  a  cofourlest^,  mobile  liquid,  equal  in  bulk 
about  half  Win  iodide  of  ethyl  used.  After  about  two  lioura'  heating 
to  150',  the  decomposition  appears  to  be  complete.  —  On  breaking  off  the 
narrow  end  of  the  tube  under  water,  a  quantity  of  gas  escaped,  e<]ual  ia 
volume  to  ubuut  40  timcH  the  cnpiiclty  of  the  tube,  the  mobile  liquid  at 
the  same  lime  gnulually  disappearing.  This  gas  had  an  ethereal  odour, 
burned  «ith  a  bright  Hnme,  aad  was  completely  absorbed  by  recently 
boiled  abtfulule  alcohol.  It  was  received  overa<iilute  solution  of  sul- 
phide t>f  potassium,  over  which  it  was  left  to  stand  til!  nH  vapour  of 
undecoinposed  iodide  of  elhyl  was  absorbed,  the  sulfvhide  of  potji^sium 
at  the  banie  time  preventing  the  irigrcHS  uf  atmuspbetic  uxyyen  by  diil'u- 
aion.  The  gaa  thus  purified  was  found  by  careful  eudioiiuUic  analy.^is  to 
Cijntain  in  100  vol.:  5003  vol.  elhyl,  C*H^ ;  2579  hv'dride  of  ethyl, 
C*HMi;  2  J  -70  ethylene,  C*H';  and  248  nitrogen.  The  calculated  density 
of  such  a  gaseous  mixture  i:i  rj04;  Krankland  fuund  the  sp.  £rr.  by 
experiment  to  he  1*52.">. 

The  ethylene  and  hydride  of  ethyl  are  more  volatile  than  the  ethyl 
it-scif,  and  ccmseoueiitly  escape  in  greatest  abuinhiuce  when  the  tube  is 
6rst  npened:  and  by  collecting  apart  tbe  gas  whidi  comes  over  after  tho 
evubition  ba^  bccotiie  slow  and  n'guUir,  a.  gas  i«  ol»taiiie'f,  wbicii  when 
freed  from  ellivlene  and  undecompust-d  ioilido  of  ethyl  by  means  of  anhy- 
drous sulphuric  acid,  and  from  sulphurous  aoid  by  potash,  is  found  by 
analysis  to  be  pure  ethyl,  C*H*. 

Ethyl  thus  obtained  is  iit  ordiuaiy  temperatures  a  colourloas  gas, 
ving  a  slightly  ethereal  odour  (if  perfectly  pure,  it  would  probably  bo 
odoroas);  it  bums  with  a  white  and  very  luminous  Hame.  Its  specific 
vity  waa  found  by  a  ditt'ueiioit-experiment,  according  to  Grahaurs  law, 
to  be  2"0.  It  dors  not  i-ondenso  at  —18^  (0*^  Kah.)  when  passed,  logoiher 
with  the  bydriile  of  clliyl,  through  a  glass  tube  kept  at  that  temperature; 
bnt  in  an  Oerstedt's  condensing  apparatus,  it  condt^iscs  at  +  3',  and 
under  a  pressure  of  2^  atmospheres,  to  a  transparent,  colourless,  very 
mobile  liquid;  hence  it3  boiling  point  under  the  ordinary  pressure  is  pro- 
bly  about  -23^ 
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[For  tlio  discuEciun  respecting  the  rapour.volome  of  ethyl  and  the  olher  mlcohol- 
rtdic*!*,  wW.  VII,  171-171.] 

1  vol.  clhyl-^**  requires  fl  4  vol.  oxygen  to  burn  it  completely,  the  4  vol.C 
uniting;  with  4  vol.  0  to  form  4  vol.  C0%  and  the  5  vol.  11  with  2^  vol.  O 
to  form  water.  Mixed  m  ith  liLilf  its  voUiuie  of  oxygen,  and  passed  over 
spongy  platinum,  it  remain.4  ininltered  at  ordinary  temperatures;  but  on  tho 
application  of  a  gentle  heat,  the  platinum  becomes  red-hot,  a  small  quan- 
tity of  eharcual  is  deposited,  and  water,  together  probiihly  with  marsh- 
a,  produced.  It  is  not  acted  ujion  by  nitric,  chromic,  or  fuming  eulphurio 
id.  With  iodine  and  tulphiir  it  does  not  combine  even  when  heated; 
at  a  re<l  heat,  sul[diuretlL'd  hydro^-en  is  formed,  and  charcoal  sepa- 
ted.  Chlorine  does  not  act  upon  ethyl  in  the  dark;  but  a  dry  mixture 
the  two  gases  in  equal  volumes,  exposed  to  diffri-'jed  light,  undergoes  a 
ge  of  volume  and  forms  a  colourless   liquid.     Bromiac  acts  \\^«i\i 
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etby],  wbeD  tbe  two  are  gentlj  boated  together  ta  the  direct  rays  of  Ua 
«UD,  but  tbe  proilucLa  of  tbe  decompositi uu  bive  mil  yet  been  examioe<L 
Etbjrl  is  insoluble  in  water,  but  £olublu  in  absolute  alcohol.     I  voL 
olale  aloubol  at  14  2'',  and  nnder  a  preaeun  of  744-8  mm.  di«B(ilT«t 
8'13  rol.  of  tbe  ^aa,  but  j^ives  tt  up  a^aia  on  tbe  addition  of  a  aniaU' 
(juantity  of  water. 

Ktbyl  doe*  not  combine  dirtdhj  with  any  of  the  elementary  bodii 
Acconiini;  to  tho  radical  theory,  however,  it  exists  in  a  great  nombtr 
eoinpoundi^,  which  are  analo^oiii  to  the  methyUcomponndA  ennmerated  ai , 
VII.  248. 

I/ydnd^  of  Ethj^l  or  Ethylide  of  Hjfdroffm.  C«H*,H.-^  I.  Ethyl, 
under  certain  circumstances,  is  resolved  into  ethylene  and  hydride  of^ 
ethyl.  (Vid.  p.  160;  aUo  VII,  171): 

2C«H"  «  cm*  +  CH«,H. 

S.  This  compound  is  also  formed  when  iodide  of  ctbvl  ia  decomposed  by 
mt  and  other  metals  in  presence  of  water  or  alcohol,  or  by  flunshiue  ia 
contact  with  water  and  mercury.   (VII,  171;  ice  also  Iodide  of'AMy/.)^ 
d.   When   cyanide  of  ethyl   (not   quite  anhydroas)   is   decomposed   by; 
^potanium.  (VII,  171.) 

pTrparation.     When  e^unl  parte  of  wat^r  and  iodide  of  ethyl  ar»i 
heated,  in  a  scaled  and  oxhauetoa  gla&s  tube,  in  the  niauuer  descTfSed  aa 
page  ]68j  dccumpoiiition  takes  place  at  a  lower  temperature  than  whra 
Jtim*  is  heated  with  iodide  of  othyl  nlone;  the  decumpo>^ition  is  oompleUi 
in  about  two  hours.     Tbo  liquid  portion  of  the  contents  of  the  tubs  i^\ 
thick,  and  solidities  on  cooling  to  a  white  amorphous  mass.     On 
tlitf  tube  under  water  citntaining  sulphide  of  potassium,  a  lat^ge  qi 
[aa  eecu[H<s,  wliich  by  combustion  with  oxygen  is  found  to  hkyv^ 
Uon  of  hydride  of  ethyl.  C*H». 

I  gas  is  Colourless,  nearly  insoluble  in  water,  but  eolnble  in  alooknl, 
which  at  8*8%  and  under  a  pressure  of  6t;5-5  mm.  dissolves  122  uf  iu 
own  volume  of  it.  It  bus  at  first  a  faint  etherLml  emell^  but  be(»tMt 
anite  inodorous  after  beiug  trcatoii  with  alcohol  and  fiimiog  sulpborie 
icid.  I)oe3  not  liquefy  at  —  IH,  or  even  under  a  pressure  of  20  atut^ 
heres  at  +  IV.  CLlorino  docs  not  act  upon  it  iu  the  dark;  hot  on 
iposin^  tilt*  mixture  to  diiru<!(cd  daylij;ht«  the  colour  of  th»  chlonBe* 
rdifkiippeani  altugether.  2  vol.  chlorine  with  1  vol.  hydride  of  ethyl  yW4 
S  Tol.  liydrcKhloric  ariti,  together  witli  an  oily  liquitl  having  tfcc 
composition  por  cent,  as  Dutch  liquid,  (fiomp*  VII,  24S;  also  OAe% 
^«.  y.8,  33S.) 

VoU 
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fercoor  betweett  tu  two  is  dcAtU  ibown  bv  tlieir  bchsrioar  with  ehtoriosu  iVii,  flL 
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Ether.    C*H»0=C*H«,HO. 

.E.     Opu3C.  2,  132. 
HRftMBSTAi>T.     Chfm,  Vers,  u.  Seob.  1,  45  and  116. 
ScuRADEH.     A,  Tr.  3,  2,  133. 
LowiTZ.     CrfU.  Ann.  1796,  I,  420. 
V.  Rose.     Sc/ter,  J.  4.  253. 
Lacdet,  Dabit,  FoDHcitoY  &  Vadqukldt,  CAi>rp,  PRODST  and  Foun- 

cnoy.     jScher,  J.  6,  439. 
Tn.  SADSsirnE.    J.  Phyt.  64,306;  also  N.  GeAl.  4,  48;  alao  Gilb.  20,118.— 

Further;  Ann,  Chivi.  8!),  273;  aUo  ^ .  Tr.  25,  2,  384. 
P.  F,  G.  BooLLAY.     Phosphoric  ether.     J.  Fhya.  «0,  lOD  and  208;  also 

Ann.  Ohim.  62,  1J>'J;  also  iV.  Grhl,  4,  44;  also  Oilb.  44,  270.— Phos- 
phoric other.     Buil.  Pharm.  3,  149.  —Arsenic  ether,     Ann.  Chim. 

78,  2S4;  also  Schw,  3,  394;  also  Gilb.  44,  270.  —  Sulphuric  ether- 

J.  Pharm.  1,  07. 
Daxton.     Ann.  Phil.  15,  117;  aleo  Sekw.  28,  363. 
Despomeb.     Ann.  Chhn.  Pkys.  16,  72;  also  ^.  Tr,  0,  1,  164. 
J.  Dumas  &  Polydor  Boillay.   i/.  Pfmrm,  Hj  1;  aboilnn.CAim.  PAy«. 

36,  294;  also  Pog^,  12,  03. 
LiBBiG.     CuDstitution  of  Ether.      Fogg.  31,  320;   also  Ann,  Fharm, 

»,  1,  —  Ann.  Phftrm.SO,  138. 
Maxaouti.     Deoompoeition  by  Chlorine.     Ann.  CAim,  Phyt.  70,  338; 

also  Ann.  Pharm.  32, 15;  al30t/.;>r.  Clinn,  18,  29.  — N.  Ann.  Chim. 

Fhya.    16,   5;  ahrtr.   Ann.  Pharm,  56,  286;   abatr.  J.  pr.   Chtm. 

32,  44. 
Regnault.     Decomposition  by  Chloriue.     Ann.   CHiim.  Phye,  71|  392; 

aleo  Ann,  P/iarni.  32,  27;'  also  J.  pr.  Ch^m.  19,  268. 


Oxuie  of  Ethyly  Ethylic  oxide,  Vinic  Ethtr.^  Ethylic  Etlit^r,  Firtt 
IfyfJruff  of  EiJierin,  Adher;  Vinather,  Aethyloxvd^  erg't*  Aether inhydrcU; 
Ojtytie  d'EthyUj  I/ydralc  d'Ethirine  [Lanavinel ;  and,  accordin^^  t«  tho 
mode  of  preparation :  Sulphttrie  Ether,  SchwrfeWlher^  Schict^jelnaphikat 
*  it  rif^- naphtha^  Artkrr  sniphur\cii4,  Naphtha  I'itrioU^  EUier  su//uriqmr,  — 
Phosphoric  EUtcr^  Phoiphordtha't  Ether  phofphor'upu.,  —  Arsenic  Ethei\ 
'ArsfnU'iithcrf  Ethor  arsrniqxie, — >  Fiiwboric  Et/ier,  Fluoboronathtry  Ether 
J(aoborit^uf,  — CMorziuhatha'j  &c. 

Val.  Cordus,  in  1540,  first  described  the  preparation  of  ether,  whioU 
ho  called  Oleum  VUrioli  dulct;  Froheuius,  who  firsit  willed  it  Ether^  a^ain 
directed  attention  to  it  in  1730;  Val.  Ko.'^o  showed  that  tho  eo-called 
$alphuric  ether  contains  no  sulphur.  Fourcroy'H  suggestion  that  ether  is 
alcohol  deprived  of  a  certain  portion  of  oxygen  and  hydrogen,  was  con- 
firmed by  the  analysca  of  Saus^ure,  and  of  Dumas  &  lloullay.  —  Boulluy 
discovered  the  proiiaration  of  ether  by  mean<4  of  phosphoric  and  arseuio 
aoid-s;  Dosfosi^os,  tliat  by  fluoride  of  boron;  Mas^on,  that  by  chloride  of 
line;  Kubloiann,  that  by  bichloride  of  tin  and  other  metallic  chlorides. 


Formation.  —  1.  By  heating  alcohol  with  flubstances  endued  with  great 
for  water,  sacb  as  sulphuric,  phosphoric,  and  a.T^ixv^  uca^,  ^uqxv^ 
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of  boron,  fluoride  of  aiiicium^  or  the  chlorides  of  ziQC»  iroDi   tio,  aad 
antimoDj. 


2or 


2.   By  the  action  of  iodido  of  cllijl  on  poiiuitiiuni-alcohol:  (Wi 
Thii,  Mag.  J,  37,  350;  Ck(m.  Soc  Qu.  J,  4,  106;  comp.  V.  17, 

C^Wl  +  *^*0=  =  2C*H»0  +  KI. 

Prtparation.  —  I.  By  Sulpfturic  acid.  A  mixtore  of  alcohol  having  % 
B|>.  gr.  of  abouL  083^  aud  oil  of  vitritil,  io  the  proportion  of  1  :  1  or  5  :  9 
i«  distilled  in  a  reiurt  attaclieJ  to  u  noli  riutl<>il  receiver, and  frceh  aleohol 
continually  8tlppl^(^l  by  a  tube  pa.si*in;j  thntu^ib  tbo  tubuliis  of  the  retort 
and  dippin;,^  iulo  tEio  mixture,  no  'a^  Lo  keep  tlic  li<}uid  in  the  returt  nearly 
at  ita  original  volume. 

When  equal  parUt  of  alcobol  and  oil  of  vitriol  are  iiAed^  a  laryre  por- 
tion of  thv  alculiol  pa«seu   over  umlecomposcd;  hence  the   propurtioo  of 
3  alcobol  to  5  oil  of  vitriol,  or  of  2  :  3,  or  at  most  of  5  :  0  is  preferaldr; 
if  a  still  larger  proportion  of  oil  of  vitriol  were  U8C<1,  olefiant  jEras,  <!fec,  would 
be   formed.  —  Formerly  a  mixture   of  equal   parts  of  alcohol  and  oil  uf 
vitri(d  wa,^  distilled  in  a  retort  having  3  times  the  capacity  of  the  mii- 
turo,  till  snlplmroiia  aei<l  be^n  to  be  evolved;  a  second  portion  of  alcohol, 
e<jnal  to  J  of  the  lirst  vivl^  then   added,  and  ihe  distillation  continued  till 
sulphurous  acid  g:is  again  mode  its  appearance;  &ovenU  smaller  quankitic* 
of  alcohol  were  then  successively  ndiled  to  the  residue,  and   the  procrsrt 
repeated,  till  the  residnc  lost  it-s  power  of  conveitiujp  aJcohol  into  ether* 
In  this  mnnner,  Gottling  {Toschtrb,  1781,  182)  obtained  6  pt*  of  ether 
from  1  pt.  oil  of  vitriol.  —  It  is  better,  however,  to  replace  the  decompoted 
alcobol  continuously,  as  wa«  first  done  by  Boullay.  (J.  Fhai-v%.  I,  107) 
and  Geiger  (Jicptti.  7,  122;   II,  58.)  —  In  this  manner  1  pt.  oil  of  vitriol 
may  produce  50  pts   of  ether;  but  the  ether  which  (Kissea  over  towardi 
the  end  of  the  distillation  is  contaminated  utth  a  com^iilerable  quantity 
of  oil  of  wine.   (Dominc,  iV.  J,  Phatm.  7,  \yj)      Ultimalily  aJto  a  liirjiir 
quantity  of  alcohol  distils  over  undecon»jiOi*eil.  —  Boullay  mixoa  10  pta  of 
alcohol   with    10  pt^.  oil  of  vitriol,  tuid  after  2  pLs.  have  pa«6ed  over, 
grndually   drop.-*,  during   the   distillution,    10  pts.   of  alcohol,  through  %  i 
funnel  inserted  iu  the  tubuluti  of  the  retort,  and  capable  of  being  cloatd  i 
by  a  stop-cock,  continuing  the  diRtillation  till  1.5  parts  have  passed  ov«r;  | 
the^o  yield  8  pts.  of  ether.     Geigcr  mixes  2  pts  of  alcohol  with  3  pti. 
oil  of  vitriol,  and  iuflcrtH  into  the  tubulus  of  the  returt  the  longer  and 
drawn  out  leg  of  a  f^yphon,  the  other  end  of  which  dips  into  a  vewel  full 
of  aleohol,  so  that  during  the  ebullition,  the  alcohol  runs  contiiioously  into 
the  retort  in  a  tine  stream.     By  this  method  a  .'-mall  quantity  of  w\  uf 
vitriol  may  l>o  ma^lo  to  convert  a   large  quantity  of  alcohol    into  ether, 
equal  in  amount  to  half  the  alcohol  used.     If  the  alcobol  be  contained  in 
a  two-mouthed   Woulfes  bottle,  the  supply  of   it  may  be  stopped  bv 
cloning  the  Hecond   aperture,  and   restored   by  blowing  into   the  vouwrl. 
(Bncbner,  U^trrt.  21,  40G.)  —  'I'he  InbuUis  of  the  retort  ntay  also  be  fitted 
with  tn  S-tubc,  drawn  out  at  the  lower  end,  and  having  a  funnel  at  the 
npppr,  (he  alrnhnl  (lowing  into  this  funnel  from  a  vessel  provided  with  % 
•top  cock,  whirli  regulates  ihe  supply. 

In  tbo  Prrjtfuatum  nn  the  Lortje  Seafe,  the  mixture  i«  heated  either  n 
%  large  tubulated  alriM,  retort,  or  in  a  largo  glass  Hn«k,  or  iu  a  i^till  of  le^ 
orcuM-inin  (uhieli  latter,  however.  i»t  the  iron  ditwdvcM  in  the  sulpbane 
add,  continually  weakens  the  acid  and  give<t  rise  to  evolution  of  hyorrym 

whereby  the  perfect  coDdcnaatiou  uf  the  ether-vapoun  Im  prorMit«d)* 
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Soltmann,  according  to  the  description  given  by  Wittatock  {Pogg.  20| 
461),  introduces  a  mixtnre  of  14  lb.  alcohol  of  ep.  gr.  0*835  and  25  lb. 
common  oil  of  vitriol  int«i  a  tubulated  ^^tiisa  retort,  ii  foot  iti  ditiineter, 
placed  in  a  sand-bath ;  and,  as  soon   us  the  mixture  boils,  allows  frceb 
alcohol   to  run  in  through  a  glafts  tube  with  a  knee-^liaped  bend,  having  a 
diameter  of  3  or  4  lineti,  drawn  out  to  the  diameter  of  a  line  at  the  lower 
end,  and  dipping  an  inch  below  the  surface  of  th«  mixture.     The  alcohol 
is  contained  in  a  bottle  fitted  at  the  lower  part  with  a  delivery-tube  and 
a  stojwock.     The  alcohol  which  runs  ont  on  opening  the  stopcock  passes 
through  a  horizonal  tube  from  2  to  3  feet  long  Into  the  knee-Hhaped  tube, 
Tfhicli  is  attached  to  tho  former  by  a  caoutchouc  joint,  and  thence  flows 
into  the  mixture.     The  evolved  ether-vapour  passes  from  the  neck  of  the 
retort  into  a  Gedda's  condenser,  surrounded  with  cold  water,  and  connected 
with  a  receiver.      A  strong  lire  must  he  mad(*,  and  tlie  operation  regulated 
in  anch  a  manner  that  tho  supply  of  alcohol  may  ctjuaf  the  consumption, 
a  point  which  may  be  ascertained  by  pasting  a  strip  of  paper  on  the  out- 
tiide   of  the   retort,  to  murk   the  original  p(»aition   of  the  surface  of  the 
mixture.     By  this  arrani^ement,  110  lbs.  of  alcohol  may  be  run  into  the 
retort  in  the  course  of  16  or  20  hours.     It  is  not  advisablG  to  continue 
the  distillation  longer,  because  the  etherifying  power  of  the  mixture  con- 
tinually diminishes.     To  prevent  tho  mixture  from  frothing  over  towards 
the  end  of  the  operation,  a  small  quantity  of  water  f^houht  Ite  allowed  to 
run  in  at  that  stage.  —  At  the  commencement  of  the  dislillalioii,  two  strata 
of   liijuid   are  obtained,   viz.j    an    upper    ethereal    luid   a   lower    watery 
stratum;    but   Bubseqaently,   when   a  larger   quantity   of   nndeoomposed 
alcoliol  passes  over,   a  uniform  distillate  is  obtained.     Oil  of  wine  and 
sulphurous  acid  make  their  uppeanmce   in   small  quantity  at  the   very 
beginning.  (Wittstock.)  —  Boisscnot   {J.  Chim.  w*'(/.  22,  538)   givea  the 
preference  to  this  apparatus  of  Sollmann's,  merely  altering  it  by  sub- 
stituting for  the  retort  a  glass  Hosk,  having  it^  cork  bored  with  two  holes, 
rough  which  leaden  tubes  arc  inserted,  the  one  serving  to  convey  the 
[alcohol  into  the  fla^k,  the  other  to  carry  off  the  vapours;  he  also  condenses 
the  vapours  by  means  of  a  leaden  cooling  tube,  instead  of  a  Gedda's  refri- 
gerator. {Comp.  also  Stacker,  Hepert.  44,  292.) 

The  distillate  thus  obtained,  the  crude  ether,  consisting  of  ether,  water, 
sulphurous  acid,  ami  sometimes  abo  acetic  acid,  is  agitateii  wiih  aqueous 
Bolutiou  of  potash,  or  with  milk  uf  time,  till  tho  layer  of  water  and  alcoholi- 
/erous  ether,  which  tlnatn  on  the  lower  layer  consisting  of  water,  alcohol, 
d  sulphite  of  potash,  no  longer  reddens  litmus.  Tliis  ethereal  stratum 
tboD  separated  by  means  of  a  siphon  or  a  separating  funnel,  and  once 
ore  distilled,  till  the  greater  part  of  the  water,  together  with  alcohol, 
mains  behind.  —  It  is  better,  after  shaking  up  the  crude  ether  with 
i  and  water,  to  distil  tho  whole  of  it  (not  merely  the  upper  layer), 
the  ether  thea  goia^^  over  principally  at  the  commeneemeat  of  tho 
distillation. 

In  Soltmanu's  method  above  described,  the  crude  ether  ie  agitated  with 
mn  equal  volume  of  water  and  some  milk  of  lime,  and  the  mixture  dis- 
tilled, without  further  separation,  in  a  copper  still.  Ether  of  sp.  gr.  0725 
then  goes  over  first,  amounting  to  ^  of  the  crude  ether,  and  free  from  oil 
of  wine;  —  then  a  mixture  of  ether  and  alcohol  in  similar  proportions  to 
tlioiie  which  exist  in  the  crude  ether,  —  whence  it  may,  like  the  latter,  bo 
treated  with  an  equal  quantity  of  water  and  rectified;  —  then  alcohol  con- 
taining oil  of  wine,  amounting  to  between  20  and  2j  per  cent,  of  the 
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alcohol  consumed  ;  thit  part  of  the  dutiUate  is  lued,  lustead  of  frei 
alcohol,  as  a  supply  in  tho  next  dietillatioD  (but  not  for  mixing  with  oil 
vitriol,  because  it  tiion  very  soon  deposits  a  largo  quantity  of  carbon  ;) 
and,  Boally,  Avater  mixed  vi(h  oil  of  wine  paase«  over.  —  By  tbia  proce 
25  lb,  oil  of  vitriol  and  124  lb.  alcohol  yield  5B  lb.  of  ether  of  ep.  ^r.  fro 
0720  to  0*7i5.  As  however  part  of  the  alcohol  is  reeovered  in  H 
original  state,  wo  may  reckon  that  in  a  nianufaottmng  operation  100  pti 
of  alcohol  yield  H2*o  pts.  of  ether;  the  largest  product  thut  \Vitt«tock«i 
able  to  obtain  amounted  to  38  per  cent.  Alcohol  obtained  from  potal- 
brandy,  and  containing  fusel-oil,  yields  as  good  ether  a«  purer  aloobi 
(WitUtock.) 

The  ordinary  Sulphuric  Ether  thuB  obtainctl,  whose  apecific  ipravitv  i# 
about  0'78  or  less.  U  converteil  into  Absolute Ef her  hy  comydete  abatractioij 
of  the  water  and  alcohol  contained  in  it.  —  a.  Lowitz  first  shakea  it  Q1 
with  ignited  {wtiish,  to  Eieparate  the  water,  then,  after  decantation.  wii 
pulverized  chloride  of  calcium,  which  unites  with  the  alcohol*  forming  aj 
heavy  solution,  and  from  this  the  pure  ether  may  1«  {>oarcd  off  and  ili^j 
tilled.  —  6.  Saossaro  &  Theuard  agitate  it  with  1  or  2  pts.  of  water,  to  taki' 
up  the  alcohol;  and  after  decanting  the  ether  from  the  water,  dietil  it  uT(ff{ 
chloride  of  calcium,  stopping  the  proce^f)  however  as  aoon  as  a  third  hat 

SMsed  over.  —  c.  Gay-Lnbsiic  sliakett  it  up  with  2  pti^.  of  water,  leaves  \h% 
eoanted  ether  to  stand  for  12  days  iu  contact  with  powdered  nutck-liin\! 
agitating  it  frequently,  and  then  subjects  it  to  partial  distillation,  in  th<:i 
tnanuer  juijt  dc^ribed. 

%  SoulMjirau  (N.  J.  Phnnn,  10,  321)  describes  nn  apparatus  for  tli4 
preparation  of  ether  on  the  targe  scale,  by  which  tho  ether  is  at  onol 
obtained  in  the  rectified  state,  the  first  condensing  vesJieU  being  kei*t  (l 
in  tho  more  recently  invented  apparatus  for  the  distillation  of  bmnd^r)!!' 
A  sufficiently  high  temperature  to  maintain  the  pure  ether  in  the  state  of^ 
Tapour.  iTc  reconiuiendi*  that  the  temperature  of  tho  ctherifyiug  mixtort^ 
be  kept  constantly  at  1.30'*^  because  at  140'  a  gaseous hydroou'bon  is  coo* 
staJitlr  produced.  —  An  apparatus  for  the  rectification  of  ether  has  aU« 
been  doacribed  by  Hoyer.  {Arch.  Pharm,  [2],  1.3,  140.)  •: 

Absolute  ether  c<huuld  form  a  clear  mixture  in  all  proportiofiE  with  oil; 
•f  copaiba;  if  it  contains  any  water  or  alcohol,  it  forme  an  emnlftion  will 
cooaiderablo  quantities  of  the  oil.  (Blauchet,  Ann.  Pharm,  7,  157.) 

2.  Fiy  Phottphoric  aeU,  according  to  BouVay.  By  heating  concfik- 
timted  phosphoric  acid  with  alcohol  gradually  passed  into  it.  — -  Aqueoai 
phwpboric  acid  of  f-'pecitio  ^rnvity  I'AQ  is  lieatett  to  112*'  in  «  tal 
retort,  into  tlie  tuhulns  of  whirli  is  inserted  a  funnel  rontainine 
ibis  funnel  is  provided  with  two  stopcocks,  one  aliore  and  the  other 
tho  alcoliol,  and  its  benk  ]ta«fies  nearly  to  the  bottom  of  tho  retort;  b^ 
means  of  it  a  quantity  of  alcohtd  of  40°  Bni..  equal  to  Uiat  of  tb<*  nqucees 
phosphoric  nriti,  nmy  ^>e  introilncr-d  into  the  acid  by  sQCcetttive  small 
portioas,  Each  addition  of  tho  nicohol  rauHcs  vinlnnt  intumeaecncey  aD4 
at  first  alcohol  piuiseF>  over,  mixe<l  with  very  little  eiher.  But  after  j^fi 
the  wholi'  quantity  of  alcohol  hn8  pHBsed  over,  the  rvmnining  all 
more  compfttely  acted  upon  by  the  acid;  the  violent  intnmc«c^nce 
Snto  a  uniform  and  more  general  ebullition:  and  a  larger  qunntitv  oi 
is  evolved.  The  receiver  ia  then  changed  niid  the  ethereal  dlstl 
amounting  to  ^  of  the  whole  quantity  of  alcohol,  collected.  Kroni  thi*. 
by  disuiiatiun  over  chloride  of  calcium,  the  ether  may  be  obtained,  ia 


^DAtitity  equa.1  to  -^  of  ilie  whole  amount  of  alcohol  used.  Up  to  ibii) 
stige  of  the  procefis^  uo  eos  is  cvolretl  anil  no  cliarcoal  fieparated.  But  if 
the  heating  be  continued,  the  mixture  blackens,  still  giving  off*  a  small 
qu\ntity  of  ether,  together  with  yellow  oil  of  wine^  water,  and  acetic 
acid.  —  If  a  more  concentrated,  syrupy  phoepborio  acid  be  used,  the 
charring  takes  plnce  ^ooner^  and  oil  of  wine  passes  over  at  an  earlier  stage 
(»f  the  process.   (Boullay.) 

^p  3.  Bp  Arsenic  aeidy  according  to  BoulJny,     In  the  same  manner. — In 

the  apparatus  above  described,  1  pt.  of  urseniu  acid  is  heated  with  ^  pt, 
water  till  it  dissolves;  the  heat  is  then  raieod  to  the  boiling  poiiitj  and 
1  pt.  of  alcohol  gnidnally  admitted  as  in  the  second  uiethod.  Violent 
ebullition  and  spirting  take  place,  and  ^  <;f  the  ulc<»hul  pnt^f^ctf  over 
uuchiLn;;vd;  the  litiuid  in  thu  retort  then  becomes  thinner,  anii  l>oils  more 
regularly,  and  ou  changing  the  receiver,  yieldd  nn  ethereal  <liktilliiLe,  which 
IS  distilled  once  more  alone,  tlien  twice  over  chloriile  of  calcium,  and 
yields  ether  amounting  to  betwcou  10  and  12  per  cent,  of  the  alcohol  used. 
Towards  the  end  of  distillation,  the  residue  froths  up,  becomes  brown  or 
black,  and  is  found  to  coutaiu  arscuious  acid  and  carbon,  besides  vitreous 
arsenic  acid;  on  the  application  of  a  still  stronger  heat,  it  gives  otl*  small 
qnanlities  of  carbonic  and  arscuious  acid ;  but  uo  oil  of  wine  is  formed. 
(Boullay.) 

^K  4.  By  Fluoride  of  Boron,  according  to  Dej^fosscs.    (Ann.  Chim.  Phyt. 
^H,  72.)     Gaseous  fluoride  of  boron  evolved  from  a  mixture  of  2  pts.  fluor 

S&r,  1  pt.  boracic  acid,  and  12  pis.  oil  of  vitriol,  is  passed  into  2  pts.  of 
cohol  of  38"  Bm. ;  the  resulting  fuming  acid  liquid  distilled;  the  dis- 
tillate neutroliicd  with  potash;  the  ll4uid  again  dii^tilled,  ami  the  (Hblillate 
rectified  over  chloride  of  calcium.  The  ether  thus  obtained  agrees 
in  aJl  its  properties  with  that  which  is  prejiarcd  by  means  of  eulphuric 


r 


Propcrttrt.  Transparent,  colourless,  very  mobile.  Refracts  light 
■trongly.  Uoca  not  conduct  electricity.  J;p.  gr.  0-7oH  (Lavoisier);  0'755 
(V.  Rose);  —  0*732  (Lowiti);  at  20*  (when  prepared  a«  in  l,a);  —  0713 
mi  20"  (1,  6),  according  to  Uumas  &  Boullay;  — 07155  at  20"*  (I,  A), 
aecording  to  tiaussure  &  Thenard  ;  —  0  71 19  at  2o^  (1,  tf),  according  to 
Oav-LttesAc;  — 0706  to  07 JO  at  20^  (Richtcr);  —  0-690'  (Boullay)  pre- 
pared by  (3); —  07358  (Pierre)  —  0  73U58at  0'"(Kopp).  —  Absolute  ether 
doei  not  solidify  at  —50^^  (Thenard),  or  even  at  —^9^.  (Mitchell,  Ann. 
Pkartfi.  37,  3.10.)  Ordinary  ether,  when  airitated.  deposits  elongated 
«bining  laraius,  even  at  —31 ',  and  solidifies  entirely  in  a  white  crystalline 
mass  at  —44".  (Fourcroy  6i  V'au<)uelin.)  —  Ab»olute  ether  boila  under  a 
pressure  of  076  mm.  at  35-66  (Gay-Lu8«ar);  at  35'  to  36t*"  (Ualtou);  at 
84^  under  a  pressure  of  0745  mm.  (Dumas  ik  Boullay)  ;  n-t  35-5  under  a 
A  prcmnrt  of  755'f!(  diid.  (Pierre);  at  34'i*  under  a  pressiirv  of  752  mm. 
(Antirfwp);  at  35-(J\  (Person.)  Whou  exposed  to  the  air  it  cvnporate&, 
p:  I  considerable  (Jcgrt»e  of  cold.  —  V^apour-deusity  2*25  (Dalton); 

jt  v-Liifttac);  '2581  (Desprotz.)  —  Teubion  of  tlie  vapour:  Accord- 

^k»  to  Lire  (rid.  i,  202,  ^G3);  according  to  Dalton.  7*5  inches  of  mer- 
^Kyat  2-2  ;  15  inches  at  17  S^;  30  inches  at  ;t5-5^;  tiO  inches  at  55'5^; 
^Kti  inches  at  7^*3'';  and  240  inches  at  104*4.  Refracting  power  of  the 
Vftpour.  (I,  95.)  —  Kther  has  a  penetrating  ethereal  odour,  which  afl'ects 
the  bead ;  its  (aste  is  strongs  sweetish,  and  cooling. 


176 


ETHYLENE:   PRIMARY  NUCLEUS  C*H«, 


Dumas  &  BoulUy.    SooBMitit 

4C 24     «,.     64-87     6505     67*98 

5H     5     ....     13-51     13*85     14*40     , 

0 8     ....     2162     21-24 17-62 


UfC 

59*6  .. 

13-3  .- 

271  ^ 


C*H»0 


37 


100*00     100*14     10000     1000     li 


VoL 

C-Tftpoor 4 

H-cas 5 

O^M   * 


Density. 
1-6640 
03465 
0-5546 


Or :  VoL  Dcasitr. 

Ethyl«e.gM 2     ....      1*9412 

Vapour  of  vaLer ...     1     .^     0'6239 


Ether-vapour      1 


2*5651 


Elber^rapour 1 


25651 


Oaj-Lussoo  allowed  (Ann,  Chim.  Phys,  14,  31 G)  that  ether  may 
regarded  as  a  compound  of  olcfiant  gas  aud  water. 

According  to  the   nucleus-theory,   other  may  he  regarded  either 
C*HSHO,  or  as  C*H'0,H'.  (Vll,  33.)     The  latter  formula  is  regaH* 
by  Malaguti  {N.  Ann.  Chim.  Phys.  16,  28)  as  the  more  probable, 
account  of  the  behaviour  of  ether  in  certain  reactions. —  Laurent  $c  G* 
hardt,  however,  double  itti  atomic  weight,  6o  as  to  make  ita    vapour  nc 
nionatomic,  but  diatomic,  like  most  organic  gases;  according  to  this  vie^J 
ether  may  be  regarded  aa  a  copulated  compound  of  1  At.  alcohol  witk 
1  At.  ethylene.  —  Dumas  &  Bonllay  regard  ether  as  the  first  hydrate  a(j 
ethylene  or  olefiant  gas,  which,  according  to  thoro,  haa  very  strong  biM 
j)roj>ertied:  =  C*H*,Aq.    Thii^  formula  is  consistent  with  the  nuclcus-iheoryj 
only  that  theory  doea  not  suppose  that  the  0  nnd  H  contained  in  eth( 
are  actually  united  in  the  form  of  water.  —  Kobiquet  (J.  Phann.  20,  4S9j^ 
objects  on  good  grounds  to  the  supposed  basic  naturo  of  ethylene;  and  thtt] 
sauie  reasons  tend  to  disprove  the  supposed  basic  nature  of  ether. 

According  to  tlic  Ethyl-tft^ory  6rEt  propounded,  by/berzel  iosfilw 
J^harm  U,  I  /3)  and,  as  it  appearj?,  at  the  same  time  byvT  Kane  Xlf^Et% 
J.  of  Med,  and  Sary.iSc.  2,  348J^nd  further  developed  by  Liebr^~(3ii|^ 
Pft/trm-  f),  1;  ir»,  270;  23,  12),'T?'^/!o-=CW,0,  i.e.  it  is  the  oxide "67*1 
metnlloYdiil  radical,  £(hyl  =  C*H*,  which  was  hypothetical  when  ibt^ 
theory  was  first  propounded,  but  has  since  been  isolated;  {vid.  p.  168. 
Ethyl  corresponds  to  ummonium,  NW,  aud  oxide  of  ethyl  to  oxide 
amnionium,  NH*,0.  The  oxide  of  ethyl  hns^  like  the  oxide  of  aniuiuaiao^l 
a  basic  character,  and  forms  corresponding  suits,  which  in  fact  are  ihoM^ 
coiDpouud  ethers  designated  in  this  Handbook  as  %'inic  ethers  of  ihcj 
third  cla«s.  (  I'infster,)  Thus,  nitrate  of  nmmonium'Oxide  =  NH*,0  +  NOV 
and  nitrate  of  ethyl-oxide  {nitric  tf//jer)=C*H',0  +  NO*.  When  2  At.  flf4 
ecrtaiu  acids  unite  with  I  At.  ethyl-oxide,  a  copulated  acid  is  formed,  whickl 
may  be  reganletl  as  a  compound  of  a  salt  of  ethyl-oxide  with  a  hydnUvii 
acid.  Thus,  9ulphovini<  acid  —  HO.SO'  -f  C*H*0,SO';  and  $\aphovinat€ 4{ 
baryta  is  a  double  salt,  com[K>sed  of  euljihate  of  ethyl-oxide  and  solphalti 
of  bariom-oxide,=BaO,SOHC*H»0,SO\  — If  ether  were  a  hydimt*,  ill 
ought  to  be  decomposed  by  the  voltaic  curreut  (for  the  same  rca«oa  iti 
cannot  bo  an  oxide:  A.  Conneli),  and  its  water  would  be  replaceable  by  a, 
ttiotallic  oxide;  and  if  ethylene  wore  a  strong  ba«e,  its  two  hydrstea,  ai 
and  alcohol,  might  be  expected  to  exert  an  alkaline  reaction.  A* 
to  the  ethyl-theory,  also,  ether  [and  alcohol]  should  exhibit  an 
ruitctiou,  and  should  combine  at  once  with  acetic  acid,  for  examplei  tv' 
form  acetic  ether;  and  ethereal  compounds  of  that  nature  should  beUeoMa- 
pjsed  by  alknlisaud  metallic  ealts  in  the  same  manner  aa  other 


^rnipounds.  But  cthcr  b  a  boso  of  a  different  kind  from  potash,  its 
^Bnipoiind  with  Hulpburic  acid,  viz.  tulpboviuic  acid,  not  precipitating 
^PM-^ta-s^iltiJ.  {L'lGhi'^.  Ajin.  J^hafvi.  10,270.)  Tijcsc  obtiervatious  amount 
to  an  a4luiisjbioii  of  many  of  tbo  dilKcuUies  to  whicli  ibeethyl-theor^'  loads. 
(Comp.  VII,  21f?,  217.)  —  Resnault  {Ann.  Cliim.  P/if/s.7l,  415;  also  J.pr. 
Citcm,  19,  284J  pronounces  againist  the  etbyl-tbeory.  —  Mitacbcrlich 
(^  Ann.  Chim,  Phys,  7,  12)  supposes  that,  einee  ether  does  not  act  oa  a 
base,  ethera  of  the  third  doss  must  coutain,  not  ether,  but  a  ba«ic  com- 
pound isomeric  therewith,  \vb)i:U  may  be  distinguiebed  by  the  term  oxide 
of  tthyl.  —  Liebig  subse(|uently  proposed  (Ann.  Pharm.  30, 13H)  to  deduce 
the  compounds  of  the  vinic  series,  not  from  ethyl,  C^H*,  but  from  another 
bypothctical  radical..  -4cf/y/=Ac=C*IP.  Ac-cording  to  this  hypothesis, 
ole6aut  gas  would  be  Ac,H;  other=AcH^Oj  alcolioI=AcH'0  + HO; 
hydrot'blnricethcr=AcH*Cl,  &c.  —  IT  Williamson,  Gerlmrdt,  and  Chancel, 
rejjard  ether  as  water  in  which  2  At.  II  are  replaced  by  ethyl,  viz,  aa 

pjTjsfO,  according  to  Gerhardt's  atomic  weights  (VII  27),  or  piip  [0', 

according  to   the  atomic   weiglits   adopted    in   this   Handbook.     ( Vxd, 
VII,  170  T 

Decompositions,  I.  Ether- vapour  passed  through  a  red-hot  tube  in  for 
the  most  part  resolved  into  a  guscous  mixture,  apparently  containing 
o1o6nnt  gas,  marsh-gas,  and  hydrogen,  and  into  aKIch^'di*,  water,  and 
small  quantities  of  charcoal,  empyruurnatic  oil,  and  naphttialin.  Kther 
posses  unchangcfl  through  a  tulw?  liUi  d  with  pumice-stone,  and  heated  to 
300*;  but  if  the  tube  contains  spmijry  platinum,  decomposition  takes  place 
even  at  220'';  an  effect  uf  conLiict,  tlierefure.  (Reiset  ifc  Millon,  jV.  yhtn, 
Chim.  Phyt.  8,  200.) — Wlien  the  vapour  is  passed  through  a  red-hot 
empty  glass  tubi,  neither  charcoal  nor  empyreumatic  oil  is  obtained;  the 
resulting  gaseous  mixture  has  a  density  of  0-709,  and  burns  with  a  light 
reddish  flame.  Mixed  with  ehlorine,  it  condenscK  by  (nily  ^  vol.  without 
yielding  any  oil  of  olefiant  gas,  and  the  ^  vol.  residue  burns  with  a  lluisli 
flame  of  a  totally  difl'erent  character.  The  entire  gas  mixed  with  chlorine, 
and  set  on  fire,  deposita  a  large  quantity  of  soot.  —  Wiicn  ether-vapour  is 
jinssed  through  the  red-hot  tube  of  a  tobacco-pipe,  or  through  a  giosjj  tube 
filled  with  fragments  of  a  clay-pipe,  or  with  alumina  ur  silii*a  (lime  and 
magnesia  do  not  exert  this  nctiou),  the  resulting  gaseous  mixture  contains 
a  large  quantity  of  olefiant  gas,  and  therefore  when  mixed  with  chlorine, 
diminishes  to  one-half,  with  fornmtiou  of  oil;  the  residue  likewise  burns 
with  a  bluish  flame.  (Dcinian,  Ac.)  —  100  pts.  of  other,  of  t;p.  gr.  07155, 
pOMod  through  a  red-hot  pnrcelain  tube,  deposit  therein  0*255  pts,  charcoal 
and  0*85  pt.  of  a  mixture  of  naphthalin,  a  brown  liquid  empyreumatic 
oil  soloble  in  alcohol,  and  a  brown  tarry  empyreumatic  oil  insoluble  in 
i^loobol  but  soluble  in  ether;  it  also  yields  a  combtistiblc  gaseous  mixture, 
'Weitlised  curburetted  kydrt/r^en  (VII,  251),  mixed  only  at  the  beginning  of 
fbe  dewmposition,  and  only  to  the  extent  of  1  per  cent,  with  carbonic 
acid,  and  having  in  the  dry  state  a  sj).  gr.  of  O'fi(J05  at  the  heginning, 
and  062.50  towards  the  end.  (Saussurc.)  —  Absolute  ether  pissed  through 
a  wide  red-hot  glass  tube  filled  with  fragments  of  glass,  deposits  a  trace  of 
charcoal,  and  is  resolveil  inio  aldehyde,  water,  and  a  comouytible  gaseous 
mixture,  which  burns  with  a  bright  flame,  contains  17  (»  pts.  (5  At.) 
hydrogen  to  82  3  pt^.  (4  At.)  carbon,  and  is  a  mixture  of  olefiant  gas  and 
th-gas;  the  decomposition  \h  represented  by  the  following  equation: 

6C'H*0  «  2C*H*0'  +  2H0  +  3C^H*  +  2C*H'. 
roL.  Till,  « 
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(Liebi^,  Ann.  Pharm.  14, 134,  and  137.)     [Can  water  remain  in  cnnUcij 
with  olefiimt  gas  and  marsh-gas  at  a  red  heat,  without  fonning  cftrbonitfj 

oxide?]  ^  j 

Ahftoluto  other,  either  cold  or  boiling,  la  not  decomposed  hy  an  cleclrlflJ 
current  from  210  pnira  of  4-inch  plates,  bat  stops  it  completely.  Evtn  if 
it  contains  tn  Folution  hydrate  of  potash,  dry  chromic  acid,  corrosive  6uhU*J 
mate,  or  bichloride  of  platinum,  it  etill  remains  nnacted  upon  by  a  battcry«| 
of  50  two-inch  plates.  If  it  be  impregnated  with  hvdrochlonc  acid  sn^ 
it  gives  off  hydrogen  gas  at  the  negative  pole,  and  acnuires  a  yello» 
colour  from  separation  of  chlorine.  (Arthur  Connell,  Ediiw.  Transact  \%\ 
331;  also  J.  pr.  Chtm.  5,  183;  abstr.  Po^ff.  36,  492.)  j 

2.  Kthor  is  easily  set  on  fire,   and  hnms  with  a  white,  mod«mte|j| 
lumin<~>u8  Hanie,  which  smokes  only  when  the  supply  of  air  is  liraited.    Itaj 
vapour  mixed  in  equivalent  proportion  with  air  or  oxygen  gas  explode] 
on  the  passage  of  an  electric  spark  or  by  contact  with  a  tiamiug  hotly,    tfl 
ether  bo  allowe<l  to  evaporate  in  100  vol.  oxygen,  till  the  gas  is  expftodr^ 
(o  only  ]U3  and  110  vol.,  «n  eloctrio  spark  passed  through  tho  detonating] 
tube  containing  the  mixture  producer  complete  contbuution,  ucconmanietl  l>j| 
fitrong  detonation,  100  vol.  ether-vapour  consuming  about  (JOO  vol.  oxygvil 
gft«,  and  protlncing  400  vol.  carbonic  acid.  (Dalton.)     1  vol.  elher-v^pottfi 
Dontains  4  vol.  C-vapour,  5  vol.  H-gas,  nnd  A  vol.  O-gns;  4  vul.  C-vapoUf  | 
with  4  vol  0-gap  form  4  vol.  CO^-gas,  and  .5  vuI.  H  with  ^  vol.  0-ga£  alrmy  \ 
enntitincd  in  the  ether,  and  2  vol.  O-gas  more  form  water.  —  Whoa  «th«r 
evaporates  in  tho  air  in  Urge  rooms,  tho  mixture  explodes  on  the  inir»- 
dnction  of  n  burning  bfxiv,  with  the  force  of  a  powder-magaxine.     Abovt 
18  j»oiindfl  of  other,  accidentally  evaporated  in  Pagen?techer'a  cellar,  pro 
daeed  an  explosion  which  iilarmod  tho  whole  city  of  Bern;  kIio^jU  all  tK* 
liouf^c^;  killed  two  men  and  throw  their  bodies  to  a  con^iderahK 
Wow  off  the  roof  of  the  celliir;  ami  laid  in  ruins  tho  shop  si(uatir<l     ' 
(^/trpfv(.  28,  40!). )■ — If  however  the  air  or  oxygon  he  mixed  with  too  lai|« 
A  quantitT  of  rther-vnpour,  (he  mixture  will  not  lake  lire.  bcoAOse  iW 
exceM  of  ethcr-Tftpour  exert*)   too  much  cooling  action.    (SauMuro,  11, 
33,4.)  —  When  lOO  vol.  oxygen,  bv  taking  upethot^\*upour,  arc  cximJvW 
to  JOG  vol.  (which  may  be  effected  by  the  introduction  of  other  in  etm- 
Mcmhle   quantity),   tho   electric    spark    pro<luce«    but   very   imperf*rt 
eombuHlion   or  none  at  all;   but  if  t)io   lOQ  vol.  are  expandivi  to  mIj 
150  vol.,  violrnt  detonation  takri;  place,  and  there  remain   iM}i)  vid.  of  i 
mixture  of  carbonic  acid  with  a  large  qnantity  of  hydrogen,  nmrsb-fv. 
and  carbonic  oxide.     100  vol.  air,  to  produce  an  iiillnniniAblv  raiit9r<e 
with  ether-vaponr.  must  not  Ikj  expanded  to  more  than  10.5  rol.  (DaltAtt) 
Hcnco  no  explosion   tnkos  phice  in  the   air-pa#sagea,  on   setlin^  fir»  l» 
the  air  expired  by  aniutals  which  have  been  renderwi  i&senstblolbrvtbc^ 
rnpour — (ho  smull  quantity  of  oxyirrn  containcfl  in  the  expir«d  ajr  b«it^ 
luixcd  with  too  much  nitrtigc-n.  carbonic  acid,  vapour  of  water,  anJ  «tlw^ 
NvpMr^  to  form  an  cxploeivo  niixtarc. 

^  9.  Si^tp  CotnhujUiotu  Elhcr-vapour  mixed  with  air,  und  in  rxjO(Ac< 
with  platinum  anrl  c<irtain  other  metals  or  other  t^olid  bodic«>  wbidi  ia 

,  tome  cases  may  be  cold,  in   others  must  bo  houtcd  but  i  .  :  .  'oc>. 

il»iima  slowly,  forming  water,  r«rbonic  acid,  Lavpic  ur  /  a-' 

4n  nqueouK  mixture  of  aMchvde,  acclal,  acetic  acid,  fonuic  .uljiI,  an-l » 
peculiar  substance,  which  chiefly  impart.s  to  tho  vapour  it*  pan^nt  o^o^^ 
and  tear-exciling  actictn,  and  appears  to  take  part  in  the  reducmg  »di** 
Tkhich  tho  outiro  niixtarc  cxcrtd  on  heavy  motaUio  oxides. 


J 
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WLen  ether  is  dropped  upon  Liebig's  platmnm-Mnok  {VI,  278,  c,  7) 
tritoifttod  to  a  fino  ^owiler  with  wator  and  llien  well   tlricd,  nnA   the 
nioifft«n«d  part  ia  covered  with  dry  pltttinum-black,  a  vioteat  emission  of 
^arks  Uki's  place,  followed  by  inflammiUion.  (I.icbig.) 

In  other  cases  the  platinum,  if  previously  heated,  risca  to  a  red-beat 
when  introduced  into  the  mixture  of  air  and  ether-vapour,  but  docs  not 
itfUallr  set  fire  to  it.     Thus  with  the  following  arranjEjemculH: 

M'^hcn  d  drop  of  ether  is  left  lo  evaporate  in  a  cold  ghf^i  Tcsfel  con- 
iAining  air,  and  a  hot  spirally  wound  platinum  wire  introdurod  into  the 
Tamiur,  the  metal  bwoinca  re<Uhot;  in  the  dark,  a  palo  pbuspliorcscent 
lignt  is  observed  nbovo  the  wire,  CHpccially  when  it  ceases  to  glow.  A 
ponfent  aciii  substance  is  produced  at  tho  Fame  time.  Simi^r  Jffecta  are 
produced  with  palladium  wire  and  rnie  palliidium  foil.  (H.  Davy,  Gilh.  5fi, 
246.)  A  thin  piece  of  platinum  ftiil  attached  to  a  glass  handle  (11,20.0) 
and  Immersed  while  hot  in  a  boaher-glaas,  the  bottom  of  which  iarovorod 
with  ether,  is  brouglit  into  a  i-tate  of  continuous  glow,  and  gives  off  a 
euflVicating  vapour.  —  Moderately  heated  epongy  platinum  becomes  red-hot 
ID  air  mixed  with  ether-vapour.  (Dana.  /Sitl.  Amtr.  J.  8,  11)8;  aleo  Sc}itc. 
13,  380.) 

In  the  Lamp  without  Flame,  or  Glow-lamp  (TI,  ?6,  .^),  a  spiral  wire  of 
platiunm,  or  certain  other  metals,  acts  in  tho  manner  just  dovcribodj  with 
silvrr-wire,  however,  the  action  does  not  take  place  ao  readily. 

JVottgrrB  Glow-lamp.  —  A  epirit-himp  is  provided  with  a  wick  of 
aftbestns,  tho  fibres  of  which  at  the  upjier  end  are  spread  out  as  much  as 
possible;  the  wiok  is  thou  saturated  with  a  paste  of  platinum-f^nlummo- 
niac  and  alcohol,  and  thorouglih'  ignited  before  the  blowjiipe.  When  this 
lamp  is  lillcd  with  ether,  and  the  wick  set  on  Hrc  and  blown  out  again, 
the  «pongy  platinum  in  the  wick  is  kept,  by  tho  imperfect  combuation  of 
tho  ether  vapour,  iu  a  state  of  continuous  glow,  which  is  not  so  easily  put 
oat  by  the  dniught  of  air  us  that  of  the  ordinary  glow-lamp.  At  the  same 
time  there  rises  a  pungent,  strongly  tear-exciting  vapour,  proceeding  from 
the  so-called  hmfne  acid.  To  condense  this  vapuur,  the  upper  port  of  tho 
apparatus  is  surrounded  with  a  helm,  the  bottom  of  which  surrounds  the 
wick  at  some  littlo  distance,  so  as  to  admit  access  of  air.  (Btittger,  J.  pr. 
Chem,  10,  61.) 

Furnday  passes  air  mixed  with  ether- vapour  through  a  heatetl  glass 
tube  containing  platinum  wire  or  platinum  foil,  into  a  well  cooled  receiver.— 
A.  Connell  inverts  a  funnel — whose  hcak  is  fitted  with  a  helm,  and 
within  which  is  fiuii{>ended  a  ball  of  platinum  wire— over  a  dij^h  filled  with 
ether^  and  placed  in  a  larger  di^h,  but  iu  such  a  manner  that  a  current  of 
air  may  enter  between  tho  outer  dinh  and  the  bottom  of  tho  funnel.  The 
laiiipic  ncid  then  condenses,  partly  in  the  helm,  partly  iu  the  funnel,  in 
quantity  amounting  to  about  ~^^  of  that  of  the  elbor. 

Lampio  acid  may  also  be  formcil  by  the  imperfect  combustion  of  ether 
mixed  with  uir,  iu  presence  of  non-mclallic  solid  bodies. 

If  a  flame  be  hehl  under  a  ba^in  filled  with  ether,  but  at  such  a  dis- 
tance as  not  to  set  fire  to  the  vapour,  the  o<Iour  of  lampio  acid  becomes 
p«"reeptible.  (Oeiger.)  Hence  also  in  the  distillation  of  ethereal  vegetable 
eitract>*,  if  an  incrcaBO  of  heat  is  required  towards  tho  end  of  the  opera- 
tion t(»  expel  the  remainder  of  the  ether,  and  the  receiver  does  not  fit 
'  that  the  air  has  access  to  the  extract,  the  same  iHlour  is  jwrceived. 
■  &  Ho^C;,  Ami,  Pharm.  5,  67.)  The  action  is  probably  a^.sisted 
by  the  heated  upper  partu  of  the  sides  of  the  vessel. — When  ether  is 

fj>e<l  into  a  retort  heated  in  tho  saDd-batb  to  100"  or  u^vaxAft,  Qt'\w\o 
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a  platinum  capsule  exposed  toithe  vapour  of  bolliu^  water,  LeMenf poel'i  | 

^phenomenon  is  produced  (I,  277,  278),  accompanied  by  a  pale  hlu©  flaro««] 
Tisiblc  only  in  the  dark,  and  not  cjipablo  of  setting  fire  toother  bodies  (oaj 
the  approach  of  a  burning  body  it  changes  to  the  common  cthrr  flame),  | 
and  tlio  tear-exciting  vapour  of  lampic  acid  is  evolved.  (Dtibereiner,  J,  pr.  I 
Chem.  1,  75.)     The  same  phenomenon  has  been  more  recently  observed  I 
by  Boulifjny  {J.  Chim.  inrd.  13,  589),  who  heated  the  metal  or  porcelain 
dish  to  20(J'.     If  therefore  a  tubulated  retort  having  the  lower  jmrt  of  iU 
bulb  removed,  he  held  over  a  heated  meliil  ur  porcelain  dish,  and  ether  bo 
dropped   at   intervals   through    the   tubal  us   on   to   the   dinh,  the  Umpio  j 
acid  will  conden(*c  in  the  nock  of  the  retort,  and  may  lie  colleclod ;  if, 
however,  the  dieU  bo  too  strongly  heated,  rapid  combu^ition  taken  ploce.  | 
(R.  F.  MarchanJ,  J,  pr.  Chem.  1J>,  ;>7.)  —  In  a  very  shallow  dish  plactni  ia  | 
a  hot  sand-bath,  a  mixture  of  ether  with  an  equal  (|nantity  of  water  anil  i 
a  small  quantity  of  nitric  acid  (but   not  hydrochloric)  or  ether  placed  io 
a  layer  above  oil  of  vitriol,  evolves  first  ether-vapour,  then  vapour  uf  i 
aldehyde,  liaving  a  very  powerful  odour.  (Simon,  Pogg.  41,  658.)  j 

Hot  gum-charcoal  held  ovoi-  ether  continues  to  glow,  and  acts  lika 
platinum.    (Murray.)     A   eirnilar  eliect   is  likewise  produced  by  gum-  ] 
tragacanth,  myrrh,  wood,  indigo,  and  bones,  and  the  quantity  of  acvtio 
acid    produced    by    the    comhuston    is    greater,   as   the    ignition    of  thfi 
charcoal  is  feebler.    (U.  B.  Miller,  Ann.  rkiL  28,  17;  also  Br,  JroiJ 
23,  2:22.) 

The  glowing  extremity  of  a  glass  rod  or  a  piece  of  porcelain,  held  omr  ^ 
ether,  exhibits  a  email  blue  flame,  aud  forma  a  largo  quantity  of  acid. 
Red-hot  lime  produces  a  liko  effect,  and  at  the  same  time  givot  uat  aJ 
white  phosphoric  light.   (Miller.)  \ 

I         'Ihe  so-called  Lampic  or  £Uteric  acidj  fireit  observed  by  H.  Davvraodj 
examined  by  Faraday  {Quart.  J.  of  Sc.  3,  77;  also  Ann.  Ckim.  Pkyt,  it 
359  ;  also  Schw.  20,  183),  is  a  transparent  and  colourless  liquid  of  ap.  gr^j 
J'OIO   (up  to   1*027,   Bottger),  suur  and  hiireh  taste,  and  disagTMaBltj 

.  pungent  odour;  its  vapour  excites  a  copious  flow  of  tears.     When  docom 

[posed  by  nitric  arid,  it  yieULt  oxalic  aciil,  and  when  heated  with  maM 
ganese,  it  trives  ofl"  carbonic  acid  with  strong  eflcrvescouce.  (DaiiicU.)    IlJ 
is  turned  brown  by  oil  of  vitriol,  giving  off'  at  the  jiame  time  a  vapour 
which  strongly  attacks  the  eyes  and  Hmeils  of  formic  acid.  (Bottger.)     Ill 
also  turns  brown   when  boiled.   (Martens  «&  Stas.)     It  dissolves  oxide  «Cj 

'  oopper,  forming  a  liquid  from  which  copper  is  thrown  down  in  the  formw^ 
a  red  powder  on  boiling.  With  mercuric  oxide  it  forms  a  white  crystalliotj 
powder,  consisting  of  mcrcurous  acetate.  (Daniell.)  It  dissolves  mcrcorioj 
oxide  with  efl*orvoscence  when  heated,  and  deposits,  on  cooling,  mercan>iilj 

iforuiiatCf  together  with  a  small  quantity  of  mercurous  acetate.  (Council)  j 
With  oxide  of  silver  it  forms  a  solution  which  silvers  the  containing] 
TOKsol  on  ite'ing  heated.  (Obttger,  J.  pr,  Chan.  10,  G2.)  With  the  aid  «1 
lieat,  it  separates  the  metal  from  an  aqneoufl  solution  of  mereuroun  uitruu^  j 
nitrate  of  silver,  or  chloride  of  gold,  and  also,  on  addition  of  sodx,  froaj 
bichloride  of  platinum,  the  metal  being  often  depotiited  as  a  ooatiM^I 
tlie  surface  of  tlio  voescl.  (Puuicll.)  When  I>oilrd  with  corroaty»4^H 
mate,  it  precipitates  calomel,  together  with  a  trace  of  metallic  niem^| 
(Bottger,  J.  pr.  Vheta.  12,  335.)  ] 

When  bmpic  acid  has  been  distilled  till  \  ha.^  po-ssed  over,  the  diatil-J 
late  is  neutral  aud  destitute  of  reducing  action  [the  aldehyde  bod  probably  j 
«0caped  in  con:(e  jticnce  of  iini>orfect  condensation];  it  does  not  <imflH 

[«tlier,  but  gived  out  the  puugout  odour  of  lampic  acid,  and  bums  i^^| 
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blae  Same ;  the  residue  In  the  retort  has  retained  its  redaciag  power^  and 
in  contact  with  mercuric  oxidoj  and  with  the  aqueous  solution  of  mercuric 
Ditrato,  which  soIiHifics  at  the  same  time,  it  instantly  forms  mcrcurous 
acetate.  By  neutralizing  it  with  iilkiilisfLnd  evaporating,  salts  are  obtained 
closely  resembling  iho  acctritea  in  composition,  but  often  of  a  brown  colour, 
and  leas  disposed  to  cryiitallize.  Their  solution  still  pu«i*e8sos  the  reducini; 
power;  «o  Ifkewige  does  the  acid,  eg.  tliat  which  is  separated  from  thu 
baryta-salt  by  sulphuric  acid.  (Daniel),  Gilb,  61,  350, — jinn.  Fhil, 
10,  460;  Daniell  &  Phillip.^  Gilb,  73,  101.) 

Daniell  &  Phillips  i*ciraid  lauipio  autd  as  aqueous  acetic  acid  mixed 
with  a  resinous  substance,  to  which  the  reducing  action  is  due.  Liebig 
{Ann.  Phaitn.  14,  160)  ascribes  this  action  to  tlie  presence  of  aldehyde, 

I'H'OS  and  to  tbut  of  an  ucid  called  AideJn/d(c  add,  C*H*0^  (not  yet 
Stained  in  the  free  state,  and  of  doubtful  cxijjtence);  the  aldehyde  is  like- 
isc  the  canno  of  the  hrowuin;^  which  takes  place  on  mixing  the  acid  with 
I  of  vitriol,  and  on  evaporatinj,'  it  in  contact  with  alkalis,  which  produce 
Idebyde-rcsin.  —  A.  Connell  (.\\  Ed,  Phil.  J.  14,  237;  Fhil.  Afar;.  ./.  11, 
12;  also  ./.  pr.  Chnn.  12,  321;  PhiL  Mag,  29,  353)  showed  that  lampic 
acid  contains  besides  acetic  acid,  a  quautity  about  5  times  as  great  of 
formic  acid.  Moreover,  ho  supposes  thai  lampic  acid  containn  an  ethereal 
or  empyreumatic  or  resinous  substance,  and  more  recently  ho  has  stated 
that  aldehyde  is  to  be  found  in  it,  but  not  ahlchydic  acid.  Accordin;^, 
therefore,  to  the  (juantity  of  oxygen  which  unites  with  the  ether,  there  is 
formed  sometimes  aldehyde,  sometimes  acetic  acid,  sometimes  formic  acid. 
Lampic  acid  saturated  with  oxide  of  lead  yielJ.y  on  evaporatiun»  first 
crystals  of  formiato  of  lead,  then  of  acetiUe.  Those  noble  metals  which 
are  reduced  by  formic  acid  are  also  reduced  by  lampic  acid,  and  in  both 
cases  with  effervescence. 

Martens  fir  Staa  {J.  pr,  Chcm.  3  8,  375;  also  ^.  Br.  Arch.  20,  181) 

ronsider  lampio  acid  as  nn  aqucons  mixture  of  formic  acid,  acetic  acid, 

3iJdebyde,  and  a  peculiarly  stroii^'-smelling  substance,  which   they  are 

^^pclined  to  regard  as  ahlchydic  aciil.     When  lampio  acid  is  ag'ttateu  with 

^Hbtfaer,  the  upper  ethereal  film  decanted,  rrctified  over  magnesia,  fiaturated 

^^rith  ammonical  gas,  and  then  cxj)nsed  to  a  (cniperatnre  of  —00%  crystals 

of  aldehv<lc-unimonia  are  obtained.     The  lower  watery  tilni,  neutralized 

with  oxide  of  lead,  and  mixed  with  an  equal  quantity  of  alcohol,  yields 

a  w^hite  powder  of  formiato  of  lead,  whicli  ciy.sliLllizes  in  needles  from  a 

eolulion  in  hot  water;  the  remaining  liquid,  when  evaporated,  yichls  by 

evaporation  needles  of  acetate  of  lead,  aud  a  mother  liquor  which  gives 

no  more  crystals,  but  a  pcculinr-smclling,  airiorplioii.s  mass  of  acetate  of 

lead,  with  which  a  peculiar  reducing  eub.«tanco  is  mixed.      This  subslnnco 

irns  brown  at  G5',  and  yicld.'i  an   acid  substance  having  a  sufi'ueating 

lour;  its  aqueous  solution  mixed  with  nitratcof  silver,  reduces  the  silver 

willi   cU'ervescence  ;    when    the   solution  is  precipitated   by   sulphate    of 

^^jopper,  and  the  filtrate  left  to  evaporate,  crystals  of  acetate  of  copper  are 

^^■rst  obtained,  then  pater  crystals  having  the  odour  of  the  amorphous  mns«, 

^^pi)  J  a  motUor-liquor  which  deposits  metallic  copi)er  at  100",  whilst  acetate 

^^Mf  copper  remains  in  the  t^olution. 

^^^  All  the  products  hitherto  found  in  the  so-called  tsmptc  acid  nro  in- 
Eufficient  to  account  for  its  peculiarly  pungent  odour  and  its  tear-excitiug 
action.  These  actions  were  formerly  ascribed  to  an  empyreumatic  oil  pro- 
dnced  at  the  came  time.  But,  according  to  Schoubcin,  (  Vfhcr  die  langtame 
und  $chveflf  Vfi^revi\uiig  del'  Korjier,  Basel,  1845,  8.  1  find  39),  theso 
actions  pro  duo  to  the  presence  of  a  compound  of  ozono  with  ethylene 
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formed  at  tlid  same  time.     When  a  few  drops  of  etlier  are  left  to  AfMiJ 

I  mtc  iu  a  bottle  coutuluiiig  air,  and  a  hot  platinum  wire  wouuU  roanjflB 

a  Hpirnl  at  the  lowci*  end  is  iiitro<liiceil  into  the  bottle,  the  wire  exbiyHH 

the  tlark  ii  blui:»Ii  phoBphoric  appenrnnce,  an<l  in  dayliKht  produce?  a  A||l 

blitek-bbio  v:ii>our,  whicb  «juickly  ilitru.-<es  it^ielf  and  ilisappears.    The  asH 

the  ve»Hel,  tvhioh,  for  shortnesH,  may  be  called  Oxonixti  Kthtflen^air,  a^ 

4|uires  tlic  pungent  odour  and  tear-exciting  action  of  lamjtic  acid  ;   it  lik^i 

[  wise  bhuws  uU  the  oxidizing  actions  of  ordinary  ozonized  air  (prodnced  bj 

theslow  combustion  of  pbo^phonm)  viz.  blueing  of  starch-|wper  moiatcoed  ' 

witb  io<li<Je  of  potassium,  browning-'    nf   paper  wetted  with   eolulion  of 

bvdrioilic  acid,  browning  of  aqucouE  iodide  of  potassium,  decolontatioi  , 

[  of  iodine-solution,  oxidation  of  ferrous  ealts,  cnnvorsion  of  ferrocyanide  of  j 

potai^-^inm  into  fcrricyanide,  dccolorizalion  of  indt/;o-suiution,  blneinii;  of' 

paper  moistened  with  tincture  of  gniacum,  couvcrjriou  of  sulphurouii  iut« 

I  sulphuric  acid,  decomposition  of  sulphuretted  hydrui^en  tli»solred  in  watc^  | 

,  dccolorixHtion  of  paper  bmwnod  witli  nuitar-of-lead  eolation  and  solphft- { 

retted  hydrngen,  cVc. ;    but  platinnm-foil  immersed  in  ordinary  oionunJ  \ 

air  is  negatiro  to  another  piece  of  platinum  iu  the  hydro-eJectric  cireni^  ^ 

vlierf^AS  tliat  wiiich  liaa  been   ininiei*»cd  in  oxonizt'd  ethylene-air  reDiaim 

unaltered.     Frequent  ln»{iiration  of  ozonizetl  ethylene-air  proilucea  a  M^ 

cation  of  tightness  in  the  tbroat,  accompanied  by  catarrhal  eymptoiMi        I 

Water  agitated   with    ozonized   rtliylcno-air   takes   up   the  oaonutfl^ 

1  ethylene  very  quickly,  the  remaining  air  being  thereby  almon  wholly' 

deprived  of  iL»  pungent  odour  and  of  the  power  of  producing  the  oxidizmlr  i 

Mtinns  above  montiuned,  whereas  ouninion  ozonizi^d  air  ia  but  littler  aiianML*] 

in  these  respects  by  agitttion  with  water.     The  solution  tbus  obtsiinil  1 

I  Otmvted  Ethylen4-\paler.,  possesses  the  odour  and  olher  reactiood  of  oxoniM 

cthylencair;   but  they  conuntially  diminish  when  the  ozonized  etkjdMd 

water  is  kept  for  some  time  in  stoppered  bottles,  and  are  iiiune(fl|^^| 

diminished  in  a  itensible  degree  by  boiling.     When  the  water  is  dijMlM 

I  iKith  the  distilUte  and  ihe  rosidae  still  exhibit  oxiilizin^  propertios;  ball 

the  ditiiillate  in  a  lower  de^rao.    Iron  filings  or  mercury  agitated  witii  ihi 

■ozonized  ethylenc-water  deprive  it  of  its  peculiar  properties,  aud  dissulvtl 

in  it;  the  mercury-solution  U  precipitated  by  hydrocliloric  acid,  aod  J||^ 

eitd  metallic  mercury  when  boileil;  it  therefore  contains  mercuroua  i^^| 

[And  probably  al»u  formic  or  acetyluns  acid.     When  considerable  fituUuBB 

t^nf  uzoiii/AHl  dliylouC'Air  sre  made  to  act  upon  iodide   of  potwahnpi  fl|J 

MK'lien  u  small  quantity  of  iodide  of  put^i^sitiin   in  dis>iolve<I  in  oadHHl 

Othylene-water,  and  the  brownish   liquid   i^   dislillo<l,  iodiuc  pasM^^^H 

rfifbt*  tLou   F.-iraday'-H  iodide  of  c3rb<m,  C*II*P,  in  bhinlug  ecatea  ft^^H 

lAU  MYMnatie  odour;  they  are  infK>)ublc  in  water,  but  iJolaUe  ia  a^^^| 

mid  nthrr,  to  which   they  impart  a  ewoct  ta^to;  they  molt  Mailfi^^H 

^ilteu  give  oir  ioflino.      On   llie  other  hand^  aqneous  iodide  of  p*ta^^^| 

rioM  Dot  form  C'114^  with  other  and  chlorine -water.  ^^H 

OiEonizeil  ctliyleitc-air  may  al«o   be   formed  br   passing  llttf  II^H^ 

fjuantity  of  oletiaiit  ga3  into  ozonized  air  prepai^eil  in  (he  ordinary  ^^f} 

ihe   ozouieed   nir  lose?  thereby   tiio   ]»ower   of   rendering   an    kauaeimj 

[platinum  plate  more  ne;^^tive]y  electricil,  aod  instead  of  tlm  odour  of  ottSMl 

Laiid  olefitiQt  gas,  acquirer  the  pungent  u«loar  of  hiraptc  acid;    gouenlWil 

Mndeed,  thi«  mixt^ire  exhibits  all  the  reactions  of  the  ozonized  otbyioae^Lr 

alhivo  dosariltfd,  and  likewise  easily  gives  up  ila  active  principle  to  im4«r, 

HO  timt  tlie  wilier  no>)uiro^  all  tlie  projkcvtiud  of  oz<juici9d  D(iiylcne-er»trr; 

arlien  pretty  well  saturated,  it   ha^  a  biting  taste,  and  likewiae  rieUi 

bp'H'l'  by  distillation  witb  iudido  of  potas^itmu     If  ozone  be  itgumLm 


m  Qompouad  iaomerlo  witL  pcroxitlo  of  hydrogen  =  HO',  the  puugoni,  tear- 
exciting  princi]ito  of  lampic  aoi'l  atid  ozouizcil  ethylono-air  is  perhaps 
C*H*,2H0'.  Slowly  burning  ctbor  (like  sluwly  burning  phosphorus) 
iiulnces  the  water  in  the  air  to  form  ozone  hy  taking  uji  1  At.  O.  Tho 
ozone,  however,  does  not  in  thia  caso  romnin  freo,  hut  nnito«  witli  the 
C'll*  of  the  other  to  form  tliis  pun^out  Diihstauco.  The  pruiiuctiou  of 
uldehydu  and  ucettu  acid  in  porhapji  ounucoted  with  this  foriuutlon  of 
ozonized  etbylcnc.  (Schonbein.) 

Even  at  ordinary  temperaturea,  ether  kept  for  somo  tinio  in  &  bottUi 
containing  air  producer  acetic  acid  and  other  product8. -^  Absolute  uthor 
set  aside  for  two  vcars  in  a  veasol  standing  in  the  lit^ht,  and  froi{U(>ntly 
opened,  acqnirea  the  power  of  reddening'  litmus,  and  leaves,  when  distilled, 
an  acid  residue  which  boils  ut  5S^,  mixo»  with  water,  furnis  an  aceliitu 
with  potash,  and  when  mixed  with  oil  of  vitriol,  yields  a  precipitate  con- 
sisting of  an  oil  liavinga  burning  taste.  (Planchc,  Gay-Lusisac,  Ann.  Chim. 
Phyt.  2,  98,  and  213;  also  N,  Tr.  1,  2,  240.)  —  Boullay  found  acetic  acid 
produced  in  bottles  oontaiuing  only  small  onantities  of  other.  —  According 
to  N,  E.  Henry  {J.  Fkarm.  13,  110),  other  turns  acid  even  in  perfect 
darkness,  csperially  in  contact  with  water,  probably  because  it  generally 
contains  a  little  acetic  ether,  which,  by  contact  with  water,  is  resolvud 
into  alcohol  and  acetic  acid.  Ac«onling  to  this  view,  tho  acetic  aoid  la  not 
%  product  of  the  slow  combustion  of  ether,  but  a  deconiposition-prodnot  of 
acotic  other. 

4.  When  CMovine  gaa  is  made  to  act   upon   clhcr,  and   no   meonfi 

employed  to  check  the  rise  of  totnporaturo  which  aoconipauiod  the  aotioo, 

the  etbor  takes  Gro  and  charcoal  is  separated.  —  VVhen  a  ijuautitv  of  ether 

iwcen  i  dram  and  I  dram  is  placed  at  tho  bottom  of  a  bottle  of  the 

wcitv  of  2  litres,  tilled  with  chlorine,  and  having  its  niouih  loosely 

^ered  with  pajtur,  white  fuuie«  are  given  oii'  after  u  (aw  hours,  and  sub- 

[ucntly  explosion  takes  place,  accompanied  by  llanie  and  con^ideniblo 

^position  of  charrxtal.   (Cruickshauk.  ^VicAo/jfon, «/.  .>,  20.)    When  chlorine 

is  piisfled  through  ether,  every  bubble  sets  tiro  to   the  ether,  which 

aes  heated  throughout,  and  ultimately  there  remains  a  black  tarry 

.     At  —  10^  iutittmmation  does  not  take  place  so  readily,  and  not  all, 

^^•n  on  tho  application  of  heat,  if  a  sutiicient  iju  lutity  of  chlorine  \\\\a  been 

^■•vion^ly  favncd  through  at  — 10  .   (Li 'big,  Ann.  P/iarm,  1,  220;   also 

^P>^;.  ^4,  iHii.)  —  When  a  piece  of  gypsum  is  soaked  in  ether,  the  ether 

Hm   on   lire  in   the  air,  and   then   plnn;:ed  into  chlorine  gas,  it  continues 

l>uming  for  a  short  time  with  a  slightly  niiioky  flame. 

If  the  inflammation  of  the  absolute  ether  through  which  the  chlorine 
is  parsed  be  prevented  by  surroundin;;  it  with  a  freezing  mixture  till  It 
lias  lost  the  capability  of  taking  fire  under  the  induoiico  of  chlorine,  and 
the  passaire  of  the  chlorine  be  continued  as  long  as  hydrochloric  acid  con- 
luos  to  form,  —  while  tho  temperature  is  gradually  rais^vl  to  13.V\..142°, 
application  of  heat  from  without,  —  2  At.  hy*lrugen  iu  the  ether  are 
^matd^ly  replaced  by  2  At.  chlorine,  and  the  elUer  is  converted  into 
shlorinated  ether,  OlVCiHJ: 

CMl-0  +  4a  -  C*H»CFO  4-  2IICI. 

tbia  Toaction,  tho   clilorino  is  at  first  quickly  absorbed,  the  liqnfd 

lUiring  a  yellow  colour,  and  incrojvsing  in  bulk;  afterwards  the  absorption 

slower,  and  a  violent  evolution  of  hydrochloric  acid  ca?  takes 

LtUis  however  graduoUy  diminishes.     M  first  only  1  At.  hydrogen 
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appears  to  be  replaced  by  cbloriae,  and  monooUlonaated  ether,  C^HHTKM 

formed:  l 

C*H*0  +  2a  «  CH^CIO  +  Ha.  I 

The  hydrocbloric  acid  hereby  produced  converts  a  eraall  portion  of  th« 
ether  into  water  and  chloride  of  ethyl:  I 

CH'^O  +  HO  -  C*n^Cl  +  HO.  I 

This  water  dccoraposea  part  of  the  monocblorinatcd  ether  —  which  is  nok] 

immediatoly  converted  into  bicblonaatod  ether  —  yielding  aldehyde  anil 

hydrochloric  acid:  I 

C<H«aO  +  UO  r=  C*H*0»  +  HCL  I 

And,  lostlvt  tbo  aldelivde  is  converted^  by  the  further   action   of  tltf j 
chlorine  into  chloral,  C*HCPO*.  ] 

eHHy  +  ea  =  c*Hci»03  +  3ncL 

Hence,  at  thocommenreinent,  during  the  violent  evolution  of  hydrochlorio 
acid  gOB,  a  small  (piantity  of  chloride  of  ethyl  passes  over,  and  the  bichla- 1 
riuateti  ether  ubtaint'd  at  the  end  of  the  ])rooestj  ia  mixed  with  a  cerUuAj 
(quantity  of  chloral.  (Mjilaguti,  Anti.  Chtm.  Phyt.  70,  338.)  1 

The  following  ob^cn-ations  were  made  pn^viously  to  those  of  MaL^] 
^uti.  —  When  chlorine  id  ini8*"ed  through  elhefj  8  pts.  of  the  ether  (whiiii 
in  the  further  progrcea  of  the  oxpcriincnt  is  not  heated  from  withoal)'] 
increase  by  3  pt5. ;  and  on  addition   of  a  small  quantity  of  water,  thd 
yellowish  mixture  is  resolved  into  nn  upper  watery  stratum   of  at^aeuucj 
iiydrochloric  acid  and  a  lower  oily  stratum  of  heavy  hydrochloric  ether,  > 
(Bertbollot,  Ann,  Chim,  P/iyg.  I,  426.)  —  Dry  chlorine  gaa  pae«od  to  wta- 
ration  through  ether  at  0°,  is  half  converted  into  hydrochloric  acid  whitb 
Gecapea;  aud  there  romnin^  a  liquid,  of  &p.  gr.  1*23,  which  resembles  thi 
oil  of  olcfiant  gas,  C*H*C1*,  excepting  that  it  has  a  more  penetrating  wiovi 
andasharper  taste.  (Morin,  Ann.  Chim.  Pht/s.  43,  23J>;  also  /'o^y.  19,6L) 
If  the  liquid  be  gra<lnally  heated  to  the  hoiling  point,  and  the  passage  of 
tho  chlorine  continued  aw  long  as  hydntclilorip  acid  continues  to  form,  aa 
oil  is  obtained,  which  sniellN  like  ee^quichloride  of  carbon,  has  a  donattrof 
Itlll,  aud  boilfj  at  13I>''.     When  tho  oil  is  heated  with  oil  of  vitriol,  a 
emAll  portion  of  it  blackcnft  nnd^ivcs  off  hydrochloric  acid,  but  the  greater 
part  goes  over  unaltered.     It  does  not  diminish   when  shaken    up  witii 
water  or  with  nipicous  potii.sb;  but  when  mixed  with  alcoholic  potaxfa,  it 
de|>oi!il9  chloride  of  potaFHium.    and  on  Hubso'iucntly  mixing   the  lu^nul 
with  water,  an  aromatic  oil  isiirecipilaled.  (Liobig,  Ann.  PAafm.  I,  i?2(»  i 
[IVohablj,  tlicrrfurr,  bichloHnntrtl  ether  in  a  lew  purr  stale  thiin  ns  it  w«*  ♦uK-ictin-"''* 
obtiinrd  by  Malagnti.]  —  There  i«  always  fonuet!  a  lolcrahly  larg*-  <; 
chloral;   for  in  the  formation  of  chloride  of  ethyl,  water  is  pn-u 
further  quantities  of  chlorine  act  upon  this  vititer  +  ether,  iu  the  sttDK 
manner  a«  upon  alcohol,  forming  first  aldehyde  aud  then  chloraL    {HfZ- 
nault,  Ann.  Chim.  Phy*.  71.  421.) 

If  the  pasmge  of  the  chlorine  be  still  longer  continued,  and  the  litini'J 
exposed  to  sunphino,  the  ether  is  finally  converted  partly  into  pcrcliK' 
rinutetl  ether,  C*C1*0,  partly  into  fiesquichlurido  of  carbon,  CH'l*,  ai:^ 
cbluraldebvdo,  C'CIW.  (Hegnault,  Ann.  Chim.  Phy$.  7i,  3D2;  Mali^b, 
jV'.  Ann.  Chim.  Phyt.  16,  5): 

C*H*0  +  lOCl  =»  0*0*0  +  5Haj 
Apd 

2C*H»0  +  20a  -  C*Cfi  +  C*Cl*CH  J   lOHa, 
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Under  tlio  inflnencoof  a  winter snn,  tlie  principal  prodaot  is  perclilorinated 
ether,  hut  id  eiimmer,  wsr]uichlori<lo  of  carbou  and  cliloruMehydc  aro 
chicfl/  pHMiucetl.  Btit  the  sun  of  June,  1 845,  produced  scarcely  anything 
but  perchlorinated  ether.  Thia  variation  in  tho  effects  appears  to  be  due, 
not  to  any  difference  of  care  in  drying  the  cidorinc,  hut  to  causes  which 
»T©  ae  yet  unknown.  If  the  product  consists  mainly  of  chloride  of  car- 
bon and  chloraldehydc,  it  jrives  off  the  chlorahlchydo  when  dititilted 
at  a  gentle  heat,  in  the  form  of  a  fuming  liquid  having  a  saffocating 
odour.  (Malaguti.)  —  Laurent  {Ann.  C/iim.  Phifs.  06,  317)  etates,  that  on 
exposing  the  mixturo  to  sunshine,  he  obtained  crystals  of  oxalic  acid, 
tofrether  with  an  oiL  —  When  ether  ia  shaken  up  with  chlorine-water  in 
which  hydrate  of  chlorine  is  suspended,  it  fii^t  ahdorbs  the  chlorine,  then 
gives  up  hydrochloric  acid  to  the  water,  and  afterwards  eontaina  chloride 
of  carbon  in  eolution.  (Serulhts,  Ann.  Chivi,  Phys,  45,  100;  also  J.  Chim, 
me'tl,  7,  1.) 

5.  Uromine  appears  to  act  like  chlorine.  —  The  hyactnth-red  solution 
of  bromine  iu  ether  loses  its  colour  in  u  few  days,  and  yielila  hydrobromio 
acid.  (Balaid.) — Ether  perfectly  saturated  with  hroniine  appears,  after 
12  days  standini^,  to  be  conijtletely  converted  into  hytlrobraniic  acid, 
bromiue  of  ethyl,  bromal,  a  large  (|uantity  of  heavy  hydrobromic  ether, 
and  probably  also  formic  ncid.  If  the  mixture  be  dif^tiiled,  the  receiver 
being  chan;jed  when  half  has  pas^sed  iiver,  and  the  third  fourth  Cflllcctod 
mlouc,  thia  latter  poitiim  is  found  to  consi^it  of  heavy  hyiirobromic  ether, 
which  may  be  purified  by  ngitatiuu  with  potiisb-ley  and  rectiHcation  over 
burnt  lime.  Thi.s  heavy  hydrobroinio  ether  is  a  transparent,  colourless, 
strongly  refracting  liquid,  heavier  than  oil  of  vitriol,  volatile,  of  pene- 
trating agreeable  odour,  and  perniuneuliy  sweet  taatrB.  It  contiiins  803  per 
cent.  C,  1-36'  H,  80*04  Br,  and  1)  07  0.  and  therefore  consist.'?  of  C*H*Br*0\ 
lis  vapour  pa«sed  over  red-hot  lime,  is  resolvcrl  into  bromide  of  calcium 
mixed  with  charcoal,  and  a  gas  which  burns  with  a  bri^dit  flame.  [According 
to  the  reaction  hero  described.  3  Brmuiit  evolve  30  from  3CaO:  and  theso 
30  with  the  30  of  the  compoun<l  are  sufficient  to  convert  all  the  4C  into 
4C0,  and  the  2il  into  2H0;  hence  nothing  can  be  given  off  but  a  mixture 
ol  carbonic  oxide  and  hydrugen,  which  burns  with  a  pale  biuo  tlame, 
and  uo  charcfial  can  remain  with  the  bromide  of  calcium.]  —  On  boiling  it 
with  potash-ley,  bromofurm  i>asses  over,  while  formiaLe  of  potash  and 
bromide  of  potaasium  reuiuiu  behiud.  [This  reaction  cannot  be  oxpressoJ 
oto'ichiometrically.]  —  Wlien  it  ia  boiled  with  oil  of  vitriol,  bromine  iri  Het 
free,  and  another  colourless  liquid  passes  over.  (Lbwig,  Poyf^,  3G,  .'551.)  — 
When  a  solution  of  bromine  in  tjllier  is  placed  for  a  few  days  in  contact 
willi  water,  iho  water  takes  up  hydrobr<miic  acid;  the  etlior  hecomea 
gradually  decolorircd,  and  if  then  carefully  evaporated,  gives  off  a  small 
quantity  of  waterj  emits  an  odour  like  that  of  c:iinphor  or  turpentine, 
redtlens  litmus  strongly  (even  after  previous  washing  with  water),  and 
finally  leaves  an  oil  floating  on  the  water,  probably  a  peculiar  bromide  of 
carbon.  (Serullas.)  —  When  bromine  standing  under  water  at  O''  is  saturated 
witii  chlorine  gn3,  and  an  equal  volume  of  ether  added  to  the  rcrtulting 
chforidf  o/ffromlne,  the  water  immediately  takes  uphydrochoric  acid;  and 
on  frequently  renewing  the  water  and  agitating,  the  chlorine  gradually 
dissolves  iu  the  water  as  hydrochloric  acid,  and  afterwards  uUu  |Kirt  of 
the  bromine  n-s  hydrobroniir  acid.  Hence  if  the  washing  be  stopped  as  soon 
as  the  wash-water  becomes  coloured  yellow  by  chlorine  (and  thoreforo 
eontainfl  no  hydrobromio  acid),  the  whole  of  the  bromine  reniaintj  dissolved 
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ID  tlie  remftining  ctlier  in  the  form  of  bromide  of  carbon,  but  ih6  cU 

(ioes  uot  coutuiii  a  trace  uf  cliloriuc;  houce  this  proocss  alTordd  a 
htifiarating  clilurine  from  bromine.     The  cibcrcul  li(|uid  tltue  oi 
bebjLves  just  like  (bat  wbicb  i^  prcpiirod  with  bromine  alone.  (Sci 
Ann.  Chitii.  Phys.  45.  100.)  —  Etbcr  shaken  up  with  aquoooA  Pi 
of  lotiine  uitbilniwd  thid  compoumi  from  the  water,  but  in  the  ooufi 
a  few  hours  givca  uplheclilorino  to  the  water  in  ihe  furm  of  hydroehl 
aotdf  whiUt  all  the  iodine  remaiue  iu  the  ether.  (SeruUaa.)  —  Ether  li 
wjao   nrithdran'S  TerddoritU  of  Judine  from   lU  aqueoiui   eolation; 
decomposition  eoob  takes  place,  e-sjiccially  on  evaporation;  if  the  evapoi 
tion  bo  rapid,  there  remains  a  brown  solution  of  protochloride  of  iodine, 
it  be  slow,  crystals  of  iodine  separate  out,  whiliit  the  chlorine  maia  olut 
on  the  cthor.  (Soabcirun,  J.  Phaiin.  23,  5ii.) 

6.  Phosphoritt  convorts  ether,  even  wlien  the  air  is  completely  exclodc 
into  several  acids  containing  phosphorus.  —  Pure  ether  act  aside  for  a  fei 
days  in  a  bottle  filled  with   it,  iiud  contiiining  tincly-dividod  pbu&phoru^I 
tnnis  sour,  and  yields,  if  it  bo  decanted  and  distilled  to  ^^^^  in  a  8tr«am  of] 
carbonic  acid  gas,  a  very  acid,  thin  syrup,  which,  when  Deutraliied  witi 
baryta,  yields  throe  kinds  of  salts;  the  first  is  insoluble  in  water,  thi 
second  sparingly,  the  third  readily  soluble.     The  last,  the  pho»jtkatati  <f\ 
bar^Ui,  is  yellowish  white;  indistiuclly  crystalliuc;  leaves,  when  ignited,  %. 
residue  containing  charcoal;  is  turned  brown  by  oil  of  vitriol ;  and  in  i\ 
state  of  aqueous  solution,  gives  no  precipitate  with  chloride  of  calcium,  bii 
precipitates  corrosive  sublimate,  nitrate  of  lead,  nnd  nitrate  of  silrer.    Thai 
fea<l-precipitate  is  shrunken  and  yellowish.  (Zeise,  Ann.  Pharvi.  *1,  33;. 
nlsoX  pr,  Chan.  ?fi,  84.) 

7.  Concentrated  Chloric  or  BtSfrnU  acid,  agitated  with  otliar» 
violently  upon  it.  giving  oil*  chlorine  or  bromine  vapour,  and  fornMf 
acetic  acid.  (Serulias,  Ann.  Chim.  Phy$.  45,  203.)  Chloric  acid  liroffil 
upou  ether  seta  it  on  fire.  (Lauglois,  J.  Vhim,  mid.  16,  382.) 

8.  Nitric  acid  does  not  act  on  absolute  etiier  at  ortlinnry  tompcrntnre*, 
but  \*cry  energetically  when  healed,  the  products  being  uitrir  nxiHi*. 
Iiyponitric  acid,  carbonic  acid,  acetic  acid,  and  oxalic  acid.   (T 

\Viien  oil  of  vitriol  is  a<lded  to  a  tranijuil  mixture  of  ether  :ir 
nitric  acid  prepared  in  the  cold,  violent  inflammation  tak-  ji- 
(Brui^iatelli,  Scher.  J.  4,  2^\.) —  Ether  mixed  with  a  solution  ot  ^u_t|'!;i  ■ 
of  nitric  oxide  in  oil  of  vitriol  (II,  450,  fi),  becomes  hcat©<l,  froth"  "p 
strongly,  turns  rioliH,  and  is  converti»il  into  a  brownif<h^  viscid  ni.iwt 
(nrdjcrciner,  ii<:/*«».  8,  253.)  — The  solution  of  uranic  nitrate  in  ether,  when 
cxpoeed  to  aun^hino,  deposits  urunuu^  oxide,  and  acquires  the  odoQX  uf 
nitruus  ether.  (Bucholz.) 

0.  Rtbcrcoide*!  I*eb>w  0'  taked  u p  anh vdrons  Sulpfi  tiric  ariJ^  »iiA  ttimm 
B  yelluw  ui),  from  which  ether,  when  shaken  up  with  it,  extracU  Mi^h^ 
viuate  of  oil  of  wine,  whilet  the  lower  acid  stratum  contains  ftitktfrr 
acitit  together  with  hydratcd  sulphuric  acid.  (Magnus,  P^g^,  S7t  S^ii 
comp.  Liebig,  Auu.  Pkaria.  13,  3.'*;  Ilegnault,  Ann.  Pfuiittu  27,  l!L)  — 
Oil  uf  vitriol  does  not  act  upon  ether  at  ordinary  teuiperaiut«a;  btuti 
higher  temperatures,  cither  Aulphuvinic,  or  althiouic,  or  itethiomc  aci4, 
make*  it^  uppcarauoc  in  the  mixture;  and  on  the  applicatiuu  of  a  tuil 
stronger  heat,  sulphurou<4  acid,  oleliant  gas,  and  8uli>hoviuate  of  oil  of  wim, 
are  given  olf,  tvhilu  a  carbonuceoui*  ma^s  remains,  probably  simiiAr  to  ikst 
which  is  obtained  with  alcohol.     Aa  sulphoviuic  acid,  under  ccitatl  ctf- 


ETHEK.  ^^^^V^  ^^7 

cuiust&aoes,  yields  aloobol,  tliis  reaction  affonls  a  meaua  of  reoonrertiug 
other  iutu  alcohol.  (Henuel,  Pogg,  14,  281.)  —  A  inixiure  of  equal  parts  of 
oil  of  vitriol  and  ether  hlackcns  at  GU  ,  at  which  temperature  it  buil.s,  gives 
olf  oU-lluut  gaSr  carbonic  acid  ga^,  water,  [sulphovluato  of]  oil  uf  wiae, 
and  acutio  acid,  leavinij  a  roeiduo  which  id  resinous  at  first,  hut  afterwarda 
coaly.  (Boullay,7.  P/*^s.  «0,203.) — ^3pts.  of  oil  of  vitriol  and  1  |>t.  of  other 
dijililled  toother  yield,  from  the  boginniu^,  oil  of  wine  together  with  a  small 
quantity  of^ether;  with  tho  proportiou  of  2  :  1,  one-third  of  the  ether  passes 
over  unaltered  at  first,  and  afterwards  oil  of  wine,  mixed  with  a  small 

JUADtity  of  ether  — 4  pts.  oil  of  vitriol,  1  pt.  ether,  and  1  pt,  water,  vicld 
Bulphuvinalc  of]  oil  of  wiuo,  tho  first  purtions  of  which,coutaininga littlo 
ether,  float  upon  wator,  whiUt  the  latter  portioriH  eink  to  the  bottom. 
Water  and  sulphurous  acid  are  Ukewiso  evolved,  and  the  residue  thickens, 
cliar^,  and  swell's  up.  —  With  2  pts.  oil  of  vitriol,  1  pt.  ether,  and  from 
j  to  1  pt.  water,  half  the  ether  ])a:isc9  over  uaaltcrcd,  and  afterwards  oil 
of  wine  follows.  (Doslauricris,  J.  Phann.  2,  481.)  —  Oil  of  vitriol  at 
ordinary  temperatures  nhsorbs  tlie  vapour  uf  ctber,  which  may  then  bo 
ecparated  from  it  uiialtorcd  by  adding  water  carefully,  t^o  that  no  rlHe  of 
temperature  shall  take  place;  if  the  mixture  become:}  heated,  sulphoviuio 
ftcid  is  produced.  (Ma^rnua,  Po<jg,  27,  3S6i  also  Ann.  Pharm,  6,  171.) 
A  mixture  of  c(|ual  parts  of  oil  of  vitriol  and  ether  [tlio  mixing  having 
been  pmbably  attended  with  some  evolution  of  bent]  rcsnlve.i  itself,  when 
left  at  rest,  into  ether,  which  fiuaLa  ut  tho  top,  and  contains  but  a  trace  of 
sulphovinic  acid,  and  a  lower  stmtuni  of  oil  of  vitriol  mixed  witti  sulpho- 
vinic  aciil  [and  proliably  aUo  with  cihorj.  Whoa  tho  whole  mixtnre  is 
di«tillcd,  the  sulphurous  acid  and  olcliant  gas  which  pass  olf  towards  tho 
end  of  the  operation,  are  accou)panied  by  siilphovinato  of  oil  of  wine. 
(Serultas,  Ann,  Chim.  PAy*.  3I>,  1.52;  also  ^iw.  55,  )7l.)  —  Tho  acid 
which  forms  in  tho  residue  on  heating  oil  of  vitn<d  with  other,  up  to  tho 
point  when  olefiant  gas  begiuii  to  escape;,  is  not  sulphovinic  but  althionic 
acid.  (Rcgnauk,  Xfin.  Pkarni.  "25^  4.3.)  —  A  mixture  of  equal  parts  of 
other  and  oil  of  vitriol,  heated  to  lUO',  yields,  whon  saturated  with  baryta, 
ordinary  sulphoviuute  of  baryta.  (Gerhardt.  Vkim.  org.  1,  14tt.)  — 
A  mixiuro  of  oil  of  vitriol  and  I'tlier  heated  to  170',  leaves  a  residue  con- 
taining isithionic  acid.  (Marcliami  J.  pr.  C'/irtn..  15,  IG.) 

10.  Ether  ^tnrated  with  IltfJro'^hhric  arid  r/as  yields,  by  distillation, 
a  liquid  resembling  chlorido  of  ethyl,  C'H^Cl.  (Siieraen,  A.  Oehl.  .'),  63.) — 
Ether  saturates!  with  ffydriodic  acid  gas  is  immediately  resolved  into  an 
nppor  layer  of  a  jKile  velluw  and  a  lower  layer  of  a  dark  rod  colour,  which 
appears  to  contain  bydriodousacid.  (A  Couufll,  Phil.  Mag,  J.  18,  336.) 

1 1,  Ether  decomposes  muny  of  the  he^vy  nietitUic  ChloritUsj  especially 
uudor  the  infiuenco  of  light,  abstracting   the  chlorino  wholly  or  partially, 

iMil  thereby  undcri^oing  dcoonipositions  which  reijuiro  moro  exact  invcsti- 
*|^on  than  they  have  hitherto  roceivoJ.  —  The  brownish  ethereal  solution 
of  chloridu  of  urauous  oxide  dei>ui^ils  all  the  u.anium,  when  exposed  to 
light,  in  tho  form  of  a  green  protochlorido  of  unmium.  (Gehlen.)  —  The 
yellowish  brown  solution  of  Hejqiiu hioriJc  of  Irun  in  ether  is  decolorized  by 
oxpodore  to  sunshine  for  a  few  days,  hydrochloric  acid  being  formed,  and 
the  wbolo  of  the  iron  sepanUod  in  the  forui  oi'  prutochluride,  uono  of  which 
t^maiutf  in  solution.  —  In  :^un»hine  tho  decomp^>^itiou  takc.-i  pl.ico  bchiud 
eoluurleaa  and  blue  glass,  but  not  behind  red  glas^.  (A.  \'ogol,  J.  Pharm. 
I^  107.)  —  The  solution  of  I  pt.  set*jnichloridc  of  iron  in  other  of  sp.  gr. 
9"73  (therefore  nearly  anhydrous),  plnc<;d  in  a  bottle  completely  filled  with 
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it,  acd  erposed  to  sunshine,  deposits  dro|>s  wliich  nnito  at  the  bottom,  ti 

soon  solidify  in  tho  form  of  crystalline   hydrated  protocUloride  of  irai 
ultinmtely  uiixed  witli   a  cnrWnnceouis  fiubstance,  a  number  of  iighfi 
greyish  green  flocks,  nnd  small  quantities  of  an  oil  inHoluhle  in  water  ai 
acids,  bul  sligLlly  soluble  in  ether.     The  eupomatant  ether,  after  fcufficid 
exposure  to  the  sun,  becomes  browu-black;  fames,  in  eunuequence  of  c« 
taining  a  larg^e  amount  of  free  fiyilroclilorio  acid;  appears  to  be  froe  frw 
iron;  and  is  re,«olved  by  di-stillation  into  a  black-brown  rcsju  coDtAinin^ 
trace  of  ferrous  chloride,  intsolubli'  in  water,  ffoluble  in  aoide  aud  in  alcohfl 
dissolving  with  yellow  colour  in  boiling  potash-Icy,  whilst  a  more  higU 
carbonized  substance  reniniiiA  in  solution,  — nnd  a  distillate  consifltinf  i 
hydrochloric  arid  aud   ether,  which,   after   being    treated    with   jioiul 
exhibits  the  pure  odour  of  ether,  and  consequently  contains  no  ehIoridp< 
ethyl.   (Fr.  Jahn,  Jttu.  P/i^nn.  10,  3'21.)  —  Kenier  {Jnn.  Pharvi.  Si),  ( 
also  obtained,  with  1  pt.  sesquichloride  of  iron  and  4  pte.  ether,  crvataltf 
ferrous  hydrocldorate;  and  un  distilling  tho  supernatant  ether,  a  hlAck- 
brown  rosin  was  obtained,  having  a  peculiar  odour,  easily  soluble  in  elhcf, 
but  iusoluble  in  water,  alcohol,  or  oil  of  turfK?ntine,  and  a  distillate  rich  ii 
hydrochloric  acid. —  The  solution  of  sesquichloride  of  inm  in  hvdrairtl 
ether,  expoFcd  in  winter  to  sunshine  and  to  diffuse*!  daylight,  assumwit 
first  a  gnu-s-grcen  colour,  <leposititig  green  cryertala  of  hydrated  fcrroiu 
chloride,  but  finally  hecdiiics  quite  (•olourlees,  aud  gives  up  all  it^  irtm. 
the  latt  porlions  of  uhich  are  depotii(c<l  in  colourless  crystals,  the  liqui"! 
then  separating  into  two  strata.     Tlie  lower  stratum,  which  has  not  vrt 
been  thoroughly  examined,  contains  chlorine;  the  upper  is  a  luixtun*  «1 
ether,  aldehyde,  chloride  of  ethyl,  and  free  hydrochloric  neid.  (Jnnw. 
N.  Jir.  Arch.  37,  .Ifi.)  —  Similar  ]dienomena  are  exhibited  by  the  ellnrral 
HolutioQ  of  sesrjuichloride  of  iron,  when  alcohol  is  added  to  it,  ub  in  iIm 
Tinciura  tonico-nenina  BettuKhrffii,  excej)ting  that  part  of  the  re^iiliirr 
protochloridn  of  iron  is  held  in  solution   by  the  alcohol.  ^  A  «oluiiuii  uf 
]  pt.  scequichlnride  of  iron  in  4  pis.  ether  and  2  pts.  alcohol,  which  lia«  i 
density  of  0-85,  deposits  on  ex|)08ure  to  light,  dro]H)  of  a  light  green  liqaiJ, 
which  solidifies  in  crystals  amounting  in  quantity  to  half  the  ee^quichlo- 
ride  of  iron  used;   aud   the   6upernatant,  eolourlow   liquid,  which  still 
contains  iron,  and  has  a  density  of  only  0806,  yields,   %«hun   distil  led«  * 
mixture  of  ether  and  a  largo  quaotity  of  free  hydrochloric  acid,  aiHl 
apparently  aUo  of  chloride  of  etliyl,  whilst  a  resin   ri.nminii,  thon|rb  ii 
smaller  quantity  than  when  alcohol  is  not  iujlhI.  (Kcrner.)  —  If  the  air 
has  accci«.i  to  the  decolonized  liquid,  it  retiumcs  it^j  yellow  coIour.^CW^ 
LftDderor  {Hcp^ri.  53,  60.) 

The  yellow-green  ethereal  solution  ot  ProttKhhndt  of  Copper  loiwin 
colour  when  exposed  to  li.irht,  in  con.'^eqiionce  of  the  formation  of  difhl«r»f« 
of  ropjwr,  which  h  prerijtitated  on  the  addition  of  wntrr.  (Gehlen,) — Tlii 
reduction  likewise  take:}  pluce  in  a  bottle  uiado  of  blue  gla«8,  bat  Dut  is 
one  of  red  glai«.s;  the  decolurited  liijuid  forms  a  colourless  mixture  w\ik 
ammonia.  (A.  Vogel.)  ~  The  ethereal  solution  of  corro^ivt  9uhiim^ 
exposed  to  li^rht  under  blue,  but  not  under  red  gla«e>,  dcpoaiU  v&iU 
chining,  cryvlalline  ecalet^,  containing  calomel  and  mercumuA  ctrbeflif 
(A.  Vogcb^.  Phantu  1,  lUO.)—  The  ethereal  solution  of  TrrcJklontfe tf 
GM  exi'osed  lo   light  deposit*  the  gold  often  in  the  crystalline  »tat*. 

gige,  Sciirr.  J  3,  lOG.)  —  The  ethoreul  solution  of  Pichioride  of  iUatvfum 
,  t.)  16  aUo  decolorized  by  light,  but  without  separation  of  uictal. 

12.  Tfrfvonde  of  chyomivm  di«olvc8  in<cihcri  forming  a  jreDo* 
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liquid,  wliicli  soon  cxliales  the  odour  of  chloritlo  of  etliyl,  and  de|K)3ita  a 
dark  green  film  of  acid  Lydrolluate  of  chromic  oxide,  so  that  the  super- 
natant liquid  no  longer  contuinti  Huorluo.  (Uuverdurbeu.) 

13.  Mnny  hravi/  ni^tallir  oTuhs  decomposo  ether  hy  giving  up  oxygen 
to  it.  —  Ether  placed  in  contact  with  ferric  oxido  ;;r:uliially  turns  jjour. 
(N.  E.  Hcnrv.)  —  The  solution  of  OBraic  acid  in  ether  deposits  all  tho 
osmium  in  the  metAllic  Ktate  in  the  course  of  24  hours.  (Berzelius.)  — 
A  mixture  of  2  pts.  ether,  2  pts,  |»croxido  of  miingancso*  and  1  pt.  oil  of 
vitriol,  gently  heated,  risea  npontaneously  to  the  boiling  poiut,  whereupon 
tho  greater  part  of  the  Pther  passes  off  un decomposed,  and  a  portion  is 
cwnvorted  into  carbonic  and  acetic  acid.  (Scheele.)  —  37  pts.  (1  At.)  ether 
distilled  with  264  j>ls.  (6  At.)  Hmn>ranese,  and  201  ^Ih,  (6  At.)  oil  of 
vitriol,  yield  a  liquid  containing  sulphuric  acid  and  smelling  of  oil  of  wine, 
hut  no  formic  acid.  (Dobereiner,  Ann.  Pharm.  1 4,  188.)  —  When  ether  is 
distilled  with  chromic  acid  and  oil  of  vitriol,  acetic  acid  passes  over. 
(Dnnia.q  &  Stas,  Ann.  Chim.  Phifs.  73,  155.) 

1 4.  Ether-vapour  passed  through  a  heated  mixture  of  lime  and  hydrate 
of  potn-^h  yields  a  mixturp  of  hydrogen  and  marsh-gas;  the  residue  contains 
carbonate  of  potash,  but  no  acetate  or  forniiate.  Perhaps  the  acetate  of 
potash  formed  at  the  commencement  was  immediately  resolved  into 
ra-rbonir  acid  and  marsh-gas  (Dumae  &  Stus,  Ann.  Chim.  Phys.  73,  155; 
aleo  Ann.  P/tarm.  35,  164;  also  J.  pr,  Chfm.  21,  37G.)  —  When  caustic 
potash  is  boiled  in  a  retort  and  ether  is  poured  into  it  hy  means  of  a 
funnel-tube  drawn  out  at  tho  end  and  passed  into  the  tnbulns,  a  car- 
bonaeeous  substance  is  deposited  and  ether  having  a  very  unpleasant  odour 
passes  over.  (Boullay.)  —  When  ether  is  left  for  4  years  in  contact  with 
potash,  lime,  magnet-ia,  ferrous  oxide,  iron,  lead,  or  zinc,  a  small  quantity 
of  acetate  is  funned,  proceeding,  however,  not  from  tho  decomponition  of 
the  ether,  but  from  that  of  the  acetate  of  ethyl  generally  mixed  uftli  it. 
Under  these  circumstancetf,  potiuh  and  limo  impart  an  oS'ca&ivo  odour  to 
lUc  ether.  (X.  E.  Henry,  J.  Pharm.  13,  1 19.) 

1.1.  Pottitshnn  and  Sodium  immersed  in  ether  of  the  highest  ikgroo  of 
purity  oxidize  but  very  slowly,  giving  oil*  hydrogen  gas.  (Gay-Lusaac 
&  Th^nard,  litchertJies^  1,  382.)  —  As  soon  as  tho  potasMum  becomes 
covered  with  a  crust  of  potash,  nil  further  action  is  stopped.  (Lichig,  Pogg. 
31,  335)  —  The  continued  action  of  potasdum  or  sodium  f)nHlnce8  crystal- 
line compounds  of  ether  with  the  anhydrous  alkalis,  which,  when  exposed 
to  the  air,  are  converted  into  alkaline  acetates.  If  the  metals  act  for  a 
considerable  time  in  excels,  the  ether  is  completely  decomposed,  with 
formation  of  a  yellow  opaque  jolly.  (Kuhlmann,  Ann.  Pharm.  33,  103.) 

Comhinatioiit,  —  When  Watrr  is  agitated  with  ether,  two  layers  are 
formed,  the  upper  consisting  of  ether  containing  a  little  water,  and  the 
lower  of  water  which  has  dissolved  ^g  of  ether  (or  .'j,  according  to 
Boallay)  ;  this  lower  liquid  hug  a  density  of  0*06,  nnd  boils  for  a  -short 
time  at  39*4^,  till  the  suiull  ij^uautity  of  t;thcr  contained  in  it  is  expelled. 
(Dal  ton.) 

Ether  mixes  in  nil  proportions  with  liquid  Carbonic  acid.  (Thilorier.) 
When  ciirbonic  ncid  is  condensed  in  a  tube  containing  ether,  striae  are 
furiactl  in  the  liquid,  which  8oon  becomes  milky.  On  opening  the  tube, 
the  carbonic  acid  escapes  with  violent  effervescence,  and  loaves  more  or 
less  unaltered  ether  behind.  (Mitchell,  Ann.  Pharm.  37,  358.)  —Under 
the  ordinary  presaorcii  ether  absorbs  2*17  vol.  carbouic acid  g:ifi.  (Suusaace.^ 
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Absolute  ellier  dlssolres  ^^  of  its  weigbt  of  Phosphorus  whca  tinl  I 
Btibetance  ia  agitated  with  it  in  the  finely-divided  state  at  20°.    Tho 
BolutioD  pmella  of  phosphorus  ;    takes  fire  when   drojjped   npon  boiling 
water;  produces  phoaplioric  acid  nftcr  some  liiuOp  espocinlly  under  the  j 
liifiueuco  of  light  or  heat;  deposits  phosphorus  in  the  puh-eruletit  state  \ 
on  the  addition  of  rdeohol,  ;ind  a  further  (pinntity  on  the  PuhscqucDt  addi- 
tion of  water,  whereas  water  alono  does  not  throw  down  any  th»n?. 
Ordinary  ether  dissolves  ouly  ^^  pt.  phosphorus.     (Bnignateili,  ^i.-«- 
C'/tim.  24,  73j  Bucholz,  Thforie  w.  Praris,  Aufl.  2,  2,  293.)  —  1  voLetiwr 
ahtiorhs  2  vol.  J'fiOitphnrriUd  I/i/di'Ojfn  gas.     (Graham.) 

1  pt.  Sufphur  disffolvca  quickly  in  1 2-o  pts.  ether  at  ordinary  tompm^  ] 

turos.     The  cutourless  solution  ttniells  of  sulphuretted  hydrogen,  depocTftJ 

tho  gulphur  when  ovjiporuted.  bliiekons  lead-salt^,  dif^^olves  to  a  8onicwh.il: | 

less  amount  in  water  than  pure  ether,  and  without  precipitation  of  sulphur.  1 

(Favre,  A.  GehL  4,  227.)  —  Ether  abeorba  «h//>Ah;*oim  acid  gas.  —  Oil  tf\ 

vUriol  mixes  with  an  equal   or  a  smaller  quantity  of  ether,   pnidimjn 

riee  of  temperature;  if  thia  latter  efi'ect  be  prevented,  a  colourleM^^| 

ture  is  obtained  which  becomes  ro^o-colouretl  wheu  warmed,  and  ddBH 

poses  on  tho  application  ofa  stronger  heat,  (pp.186,  187).  If  to  this  inixtuitl 

of  the  two  liquids  in  equal  parts,  uierc  be  gradually  added  a  larji^erquaalitfj 

of  ether,  and  rise  of  temperature  be  prevented,  2  pts.  or  even  more  of  elbe* 

may  be  made  to  unite  with  1  pt  of  oil  of  vitriol;  but  a  small  quantityjj 

of  oil  of  vitriol  shaken  up  with  a  large  quantity  of  ether,   Anc9  not  mixj 

with  it,  but  takes  up  only  a  small  quantity  of  the  ether.     (BoulhuT.) -rj 

A  mixture  of  100  ptB.  oil  of  vitriol  and  3  pts.  ether  boils  at  142',  givmg  oil 

the  ether.  (Mitflcherlich,  Lrhrb.  Aufl.  4,  1,  24H.)  —  Oil  of  vitriol  rapidlf  3 

absorbs  ether-vupuur ;    if   tho  vapour   be  enclosed  in   tho    Torric^lliitj 

vncuum,   it   dis^ippcara   instantly  on  the  introduction  of  oil  of   vitrioUJ 

(Mohig,  Ann.  Vharm.  14,  148^.  —  If  18  vol.  ether  be  poured  on  the  to^j 

of    I  vol.  oil  of  vitriol,  the  volume  of  the  latter  becomes  doubled  1^1 

absorption  of  water  from    tho    ether    [aUn  by   absorption  of   ethri];] 

after  the  lapse  of  24  hours,  the  upper  ethereal  stratum  is  found  lo  o:o-J 

tain  sulphuric  acid.     Ether,  shaken  up  with  dilute  sulphuric  acid,  taknj 

up  scarcely  a  trace  of  it;  if  left  in  contact  with  the  acid  for  some^^H 

it  lakes  up  a  larger  quantity,  but  the  resulting  mixture  bivomcii  ||^^^ 

on  the  addition  of  pure  other.  (Simon,  Pogo-  41,  057).  —  Elhor.  fhalcdlj 

up  with  dilute  t-T]lphuric  actd,  does  rot  take  up  anv  acid  from  it;  ImtJ 

when  agitated  with  oil  of  vitriol,  it  takes  up  a  emafl  qiianiity,  wbicu 

however,  is  given  up  again  on  agitation  with  water.     (Guibourt,  K,  Jfl 

Pharm,  ll,91;cw«;).  Orfihi,iV.  ./.  Phnrm,  11,  10).  —  Ether  mixofi  t^ilj] 

with  limtiphide  vf  Carbon.  On  agitating  this  mixture  with  phosphoroMMB 

phosphorus  tikes  the  sulpliidc  of  cartM)n  from  the  cthrr,  and  dissolve*  in 

it,  the  solution  forming  a   layer   below  the  ether.    (Dtittger. )  —  Ethu 

dissolves  a  small  quantity  of  Sulphide  of  PhoiphontSt  formine  »  ^1*4 

which  shines  very  brightly,  like  flame,  when  placed  upon  the  Land,  aafl 

from  which  the  fuli)hide  of  phogj»horn8  is  not  precipitated  by  walrti] 

(Biittgcr, ./.  ;ir.  Chtvi.  12,  351*.)  '  | 

Ether  disaolvcs  /odinr,  forminc  a  brown  solution,  wbicb^  accunSinf  tM 

Folly,   conducts  electricity  slightly.  —  Ether  readily  diosolm  Ptnadii 

aei(L    ^Bcrickiser.)  J 

It  dissolves  hrominfj  fonniiiir  a  hyncinth-red  solution  (p.  1(*5>.    TliB 

solution    conducts    electricity,    nut   not    eo  well    n«    aqueous   tnufJllW 

(Solly.)  •  J 

It  absorbs  Hydro^loric  acid  gas.     (Acbard.)    It  UkewiAo  duiolvM 
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ID  aqutott*  hydrochloric  acid,  ^vUbout  producing  oliloride  of  ether  ;  hunco 
wftter  separates  nothing  from  it.     (Boullay.) 

Ether,  exposed  to  the  air,  absolves  0'15  toI.  Nilrogen  vfMhont  any 
oxygen  (Diibcreiner,  GUb.  72,  432). —  It  absorbs iVtVioiw ^a*,  andalarge 
quantity  of  Afnmoniacal  gaa. 

Ether  forms  crystals  with  anhydrous  Potash  or  Soda.  These  crystals 
are  produced  in  the  action  of  potassium  or  sodium  upon  ether  (p.  I  HO). 
On  boiling  Gay-Lnswic's  pyrophorus  (obtained  by  ignitin;^  1  pt.  of  sul- 
phate of  pota«h  with  1/i  pts  of  lamp-black)  witli  anliydrous  ether,  and 
GTAporatin?  tbo  liquid  in  drv  air,  crystals  are  likeiviso  obt  lined,  free  from 
Fnlpbide  of  potassium  and  cieliquescin"  in  dump  air.  (Kuhlman.  Ann. 
PJuimi.  33,  104.)  —  1  pt.  of  hydrate  of  potash  requires  more  th;in  25  pts. 
of  ether  to  dissolve  it  (according  to  Connoll,  a  much  greater  quantity 
etill).  The  solution  i^  yellowish,  somewhnt  heavier  than  ether,  nnd  bus 
a  caustic  taste.  (Boullay.)  —  Kther  does  not  dissolve  baryta,  strontla,  or 
lime. 

Ether  dissolves  crystallized  Chromic  arid.  (L'nverdorben.)  It  dis- 
solves many  meiniUc  »^tdpMdfpy  Ioditfe»^  lU'omid^,  Ckloi'id^ft,  and  Ffiot- 
ridrs.  ns  well  as  Oxygen-KiIt»,  but  fewer  and  in  smaller  quantity  than 
alcohol,  and  consequently  precijiitatcs  many  of  these  compounds  from 
their  aqueous  solutions.  (Vid.  Alcohol.)  — \X  absorbs  gaseous  Fluoride  of 
Silicium  abundantly,  acquiring  its  peculiar  odour.  (Unverdorben,  A'.  7%: 
9,  1)  32.) —  It  forms  a  yclIoTr  solution  -with  Chhri^h  of  Uranoxu  oxide, 

—  Dissolves  \  pt.  of  uranic  nitrate,  forming  a  yellow  solution.  (Buoholz.) 
For  the  {lecompositinn  of  ihc&c  FoJation^  under  the  influence  of  lifht,  vid.  pp.  187,  li'B. 

—  Mixes  with  Fltwride  of  ArseniCy  produciug  a  slight  ri)*e  of  temperature. 
Id  ghiss  vessels,  the  mixture  becomes  gelatinousi  and  deposits  arsenious 
»c»«T.  (Unverdorben.) -^  With  Bichloride  of  'Jin,  it  forms  a  compound 
which  cryst'illizes  in  feathery  crystals,  and  distils  at  80^  (KuhlmauD; 
Ann.  Phamn.  33,  10.)  Tho.-e  cryRtuls  are  shining  rhombic  tjiblcs,  wliich 
Tolatilize  without  decomposition,  are  decomposed  by  water,  and  dissolve 
readily  in  ether.  They  contain  23*14  per  cent.  C,  4  .95  H.  801  U,  2018 
Sn,  and  34-12  CI,  and  are  therefore:  2C*H*0,SnCP.  (Lewy,  Gompt, 
f'end.  21,  371;  abst.  J.  pr.  C/iim.  37,480.)  —  Ether  dissolves  a  consider- 
able quantity  of  Sesquichloridt  of  Irov.  forming  a  browni&h  yellow  solu- 
tion, anil  abstracts  tho  greater  quantity  of  that  compound  from  its 
aqueous  solution  when  agitated  thcren*itli.  For  the  (Iccdmpositionproiiucedby 
light,  v'ui.  p.  IS8.  Prutachluride  of  iron  is  insoluble  iu  ether  ;  hence 
Other,  shaken  up  with  the  aqueous  eolutiou  of  this  compound,  docs  not 
take  up  any  of  it,  provided  the  air  be  excluded.     (Jahu,  Ann.  Phami. 

jjp,  321.)  —  Prolochloride  rf  Cobalt  dissolves  sjjariugly  in  cthur,  forming  a 
■Ay- blue  liqnid  not  decomposed  by  light.  (Gohlen.)  —  Didiloridc  of 
^V6j>prr  dissolves  sparingly  in  ether,  forming  a  colourless  solution;  Proto- 
chioride  of  Copper  also  not  abundantly,  forming  a  light  yellowish  green 
solution.  (Gehlen,  p.  188.)  —  1  pt.  of  Protiodide  of  Mercttry  dissolves 
in  77  pts,  of  ether.  (Saladin,  J.  Chinu  vied.  7,  530.)  —  Proioh$-umide  of 
Jfercu?y  dissolves  very  abundantly.  (Balard.)  —  1  lit.  of  l^tochlorid^  of 
Mrrt'^iry  dissolves  in  2'I)  pta.  of  ether,  whctlier  cohl  or  warm  (J.  I)a\-y, 
Phil,  Trans.  1822,  359  ;  in  4  pts.  (Karla);  in  41  pt5.  (N.  E.  Henry.)  — 
Ether  nbetrscts  protochloride  of  mercury  from  its  aqueous  solution. 
(Orfiln.)  The  quantity  which  it  nbstmctB,  when  shaken  np  with  tho 
aqueous  solution,  is  greater  :;s  the  solution  is  more  concentrated.  From 
a  solution  of  L  pt.  corrosive  sublimate  in  tiO  pts.  water,  an  equal  volumo 
flf  ether  takes  up  0*7  pts.j  tho  remoiaing  aqueous  solntiou,  ag&m  ftWV^th 
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tip  with  its  own  volamo  of  fresh  ether,  civcs  op  onlj  01   pt.   to 
other.     A  eolutiou  of  1  pt.  corrosive  eublimato  in   40U  pis.  water, 
tated  with  100  pts.  of  ether,  loses  only  Qtl  pis.  suhlimatc.      (La^«ai^n 
J.  Chim,  vied,  13,  122.)  The  saluratcJ  solution  of  corrosive  subliicatcil 
ether  hitu  a  deiittity  of  108,  and  does  not  deposit  vulomel  wheu  ex[ 
to  light.   (J.   Davy;  compare,  however,  p.  188.)    Pbosphurud,   iminoi 
ia  the  solution,  throws  down  calomel  and  mercury.     (Fon^rlcr,  Rtp 
9,  35y.)  —  Ether  readily  dissolves  hydrocldoratc  of  Tackloride  of  yo/ 
when  shaken  up  with  an  aqucoos  solution  of  chloride  of  gold,  it  absti 
that  coni{>ouud,  and  Huats  in   the  form   uf  a   yellow  stratum   above 
decolorized  aqiieo\i8  liquid,  or,  if  more  highly  charged  with   chloride 
gold,  sinks  below  it.      (Proust,  iV.  Gchl.  1,  479.)      For  ilie  decompo»iiion 
Ui^hr.  Mrf.  p.  188,  —  Ether   readily  dissolves  liichlor'tde  of  Platinum;  U 
dark  brown  solution  »ep;irates  over-ui^hl  into  two  layers,    the  upper 
which  i3  the  thicker  and  paler ;  when  exposed  to  suushine,   both  bi 
lose  tlicir  colour  and  unite.  (Gohlen,  iV.  Gehl.  I,  480.) 

Ether  mixes  in  all  proportions  with  Alcohol,  Hindphide  ofJlfeiMyi. 
Airihijlal ;  it  dissolves  Sulpho/orm,  lodo/ot^ni  (I  pt.  iodoform  to  7  plfc' 
ether),  Brrtmoformy  Proiobromide  of  Carbon^  ChlorvnethylaUj  CMorofim 
(readily),  and  C'rea  (very  sparingly);  it  likewie>e  absorbs  gaseous i?ronfti/« 
of  MrtJiyl  (very  sparingly),  and  Chloride  of}fcihyl  (more  c-isily). 

Ether  absorbs  3  vol.  Cyanogen  gas  (Gay-Lussac);  mixes  with  /Iydr>> 
cj/anic  add,  forming  a  liquid  which  boiU  even  at  tho  heat  of  the  han<i, 
and  mny  be  kcplforaloug  time  without  deeomposing  (Ittuer);  niixe* 
in  nil  proportions  with  Sulphocya-nidt  of  Meth*fl ;  dissolves  Uydroptrtut- 
ph'Mryanic  acid,  Ilt/drozanthin,  atid  Iodide  of  Cyanogen, 

It  dissolves  DiddoriJe  of  Carbon. 

It  al>9orbs  it«  own  volume  of  Ohjinnt  gat,  but  gives  off  half  of  it  oa 
the  addition  of  a  large  quantity  of  water.  (Faraday). 

Of  the  organic  compounds  yet  to  bo  considereJ,  ether  dluoWn 
chiefly  those  which  arc  comparatively  rich  in  carbon  and  hvdrogcn,  an*l 
poor  in  oxygen,  —  principally,  therefore,  volatile  oiU,  resins,  fats,  alcnii.  )< 
others  of  tho  second  and  third  clofises  of  the  ethylene  and  amvi.;.^: 
series;  acetone  and  liguone,  such  of  the  acids  ami  thoir  ealta  as  »k 
comparatively  poor  in  oxygen,  oven  those  which  are  in.soluble  in  wa<w,— 
also  taiiuinf  many  colouring  matters,  and  most  of  the  alkaloids. 


^  Vino-methylic  Ether.    C*H''0»=C'H"0,C*H*0, 

'iLUAliBON.— PAi7.  Mag.  J.  37,  a.lO  ;  Chmu  Soc.  QtuJ.  4,  106;  -f 
Pharvi.  77,  4'J  :  Laui\  j'  GerU.  C.  R.  G,  a.')*.  —  Further,  CAm.  ^ 
Qu.  J.  4,  220. 
Cha>cel.— Cow/)/,  rtiid.  31,  152;  Laur,  d:  Gerh,  C,  R,  6,  369. 

EihyUde  of  Kftlhyl  MtihylaU  of  Ethyl  {WHWaMxaony,  VinomMftUe. 
(Chancel.) 

Formation.  1.  By  the  action  of  iodide  of  methyl  on  cthylaU  i' 
potasftium  or  sodium  (C^H*KO'),  or  of  iodide  of  ethyl  OD  meUiyUH  rf 
putiUfaiuiu.  (Williamson.) 


DrjC?lPKO"  +  C^U*1 


}  -  KI  +  C«HH)». 
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2.  Rj  tho  action  of  uulphoincthylatc  of  potassium  on  cthylato  of  potas- 
mam.  (Chancel  ) 

•  CMI*KO=  +  Cni»KO*,2S05  =  2(K0,S0')  +  CHlHy, 

Prepnrntion. — By  diatilling  iodido  of  ctliyl  with  melhylate  of  sodium. 
L  i  b i*  ifl  prefcr«bl<*  to  the  inverse  process  of  tlUtiUing  iodiJ*'  of  methyl  with  ethylate  of 
•odium,  because  the  higher  baiting  point  of  tbc  iodide  of  ethyl  renders  it  uiiier  Co 
rcmoTc  any  excess  of  it  by  distillation.]  The  alcohola  used  in  the  preparation 
of  tliese  two  compounds  ntust  )ic  as  anhydrous  as  po^ible,  and  the 
naphtha  which  surrounds  tho  sodium  must  be  removed  completely  by 
ilryin;^  with  bibuloua  paper  and  sabsotpient  immersion  for  a  few  eeconda 
in  a  smRll  portion  of  absolute  alcohol,  which  serves  successively  to  rinse 
all  the  pieces  of  metal  used  iii  uao  experiment.  The  pieces  of  sodium 
thus  pnriEed  arc  thrown,  one  at  a  time,  into  the  methyl-alcohol  until  tho 
liqaiil  is  completely  saturated  with  sodium.  Tbc  solution,  after  cooling, 
isj  mixed  with  iodido  of  ethyl  —  whereupon  a  precipitate  of  iodide  of 
Bodium  is  formed  —  and  distilled,  the  compound  ether  passing  over,  iogs- 
thcr  with  vapmir  of  nietliylic  alcohol  and  some  of  the  iodido.  To  remove 
these  admixtures,  the  distillate  is  treated  with  sodium  (or,  better,  with 
|^Kit;t£sium,  I^M.'^aut^o  it  actn  more  strongly),  which,  us  long  \\&  any  methylio 
alcoliol  is  prc-si'nt  in  equivalent  qnnntity  with  tho  iodide  of  ethyl,  forms 
more  of  tho  compound  ether;  and,  when  all  tho  iodide  has  thus  been 
decomposed,  forms,  with  the  rcmuiniug  alcohol,  niethyiatc  of  potassium 
or  sodium,  from  which  the  ethrr  may  \yQ  distilled  off  in  the  pure  state. 
To  render  the  action  of  the  metal  more  complete,  it  is  best  to  arrange 
the  distilling  apparatus  in  such  a  ni^inner  that  tlio  distillate  may  con- 
fitantly  flow  back  again  into  tho  retort  until  all  action  has  ceased,  and 
then  to  distil  ofl'  the  ether  from  the  fixed  productj?  of  tho  action.  As 
ibi«  ether  boils  at  a  very  low  temperature,  and  in  fact  can  only  ho 
retained  in  the  liquid  ntato  either  by  inclosing  it  iu  a  sealed  tube  or 
by  surrounding  it  with  a  freezing  mixture,  it  may  bo  distilled  by  simply 
removing  the  freezing  niixturo  from  the  body  of  the  retort.  (Wil- 
liamson.) 

Transparent,  colourless,  very  mobile  liquid.  Boils  at  11°.  Vaponr- 
dem^ity,  2-158.  (Williamson.)  The  vapour  is  highly  inflammable,  aud 
bos  a  peculiar  ethereal  odour.  (Chancel.) 


ec. 

BH 
20 


\\'illiamson.  Or; 

36    ....    60-00    59-39  3C   ... 

8    ....     13-33    13-40  4  H  ... 

16     ....     26-C7     27-15  O  ... 


C«H*0» 


GO 


100-00     100-00 


C>UH)....     30 


Vol. 

C-Tapov ....»    6 

H-gM ^ 8 

O-gM  1 


DonsitT.  Or  i  Vol,         Denrity. 

2-4960  C-rnpour..... 3     ...«     1*2480 

0-6536  H-gas „ 4     ....     0-27G8 

11092  O-rM I     ...      0-554G 

1 ^ 


Vapour  of  CU<0   1 


20704 


V«K)arof  C«H»0=  2     ....     4'1&88 
1     ....     20794 

Acconling  to  the  atomic  weigbls  adopted  by  Williamson  9c  Chancel,  the  formula 
of  thia  ether  ia  C'R^O,  ==  ^aufrl^'  '"d  it  may  be  regarded  as  water  in  which  I  At.  H 
ti  irplared  by  methyl  and  the  other  by  ethyl.  {Camp.  p.  177  :  also  VII.  17,  191-  — 
Awrding  tn  the  atomic  wrighti  adopted  iu  this  Handbook,  the  formula  might  be 
rrauccd  to  C=^H*0,  which  would  reprciciit  the  cotapound  as  containing,  not  ethyl  tnd 
methyl,  bat  a  new  raUtcd,  C'il^     % 

VOL.  Till.  ^ 
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Alcohol.    CWO'=C*N*,H»0\ 

Th.  Saussdre.     Compositioo.     J.  Phys.  64,  316;  also  N.  G<kL  A,i%v\ 
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Spirit  of  Wins,   I/ydraifd   Gride  of  Ethyl;   Alkohol,    Wrirwui:.- 
[Lenenju];  Alkohol  Vini,  ^pirilus  Vini;  Alcool^  Esprit  de  Vin. 

I/iM^>ry.  Fonucnted  drinks,  such  as  wine  and  beer,  hnvo  1m.oii  kji<'«u 
from  iho  o&rlicBt  times.  The  GreoVs  and  Komaus  were  not  aoqoaifll^d 
with  the  mode  of  separating  the  alcohol  from  these  lionids,  a  pwce» 
which  appoara  not  to  liaro  been  pmctisctl  till  later  times,  by  the  northcn 
nations.  Abucasis,  in  the  twelftli  century,  showed  how  to  obtain  fptri< 
from  wine;  liaimund  Lallius,  iuthe  thirteenth  coutury,  first  dcbydnted^ 
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partially  by  means  of  carbonate  of  poUisb;  afterwarda  LowiU  effected 
tbe  coumlcto  dcby ilration ;  ISUbl  regarded  it  as  a  li^ht  oil  cnmbined  with 
acid  and  water;  Junker,  as  phlogiaton  united  with  acid  and  water. 
Lavoisier  pointed  out  its  peculiar  compositioDj  which  waa  qnaatativoly 
determined  by  Sausauro. 

Formation.  —  Only  by  Vinout  Fermentation,  \.  e.,  by  the  decompoaitioB 
which  tiugiiT  undergoes  iu  contact  with  ferment  and  water  at  a  certain 
temperature,  and  by  which  it  is  converted  into  alcohol  and  carbonic  acid, 
the  latter  escaping  as  gas.  (Vid.  Vlnoui  FcrmentBiion.) 

Preparation^,  1.  Of  Hydrated  AleoJiol,  —  By  diatilling  liquids  which 
have  undergone  the  vinous  fermentation,  such  as  wine,  beer^  or  brandy 
till  the  litjuid  which  pasues  over  no  longer  contains  alcohol.  Thu  difitillatL*, 
which  still  contains  a  rery  large  fniantity  of  water,  if  ngain  dialiUed  till 
Dotliing  but  water  passes  over,  yields  Brandy;  this  is  coaverte'l  Ity 
&nuther  fractional  dit^tillation  into  Uectificd  Spirit  of  Wina;  and  this,  by 
«jmihir  treatment^  into  the  moxi  hiifldy  rcctijied  $ptri(.  For  the  alcohol 
being  more  volatile  than  water,  passes  over  Hrst;  and  the  residue  of  the 
di&tillation  is  water,  cuutaiiiing  buiall  quantities  of  acetic  acid  and 
fosel-oil. 

At  the  present  day,  very  strong  alcohol  is  obtained  at  the  first  distil- 
lation of  wine  or  brandy  by  the  procet5ti  of  Ed.  Adam.  {G'ilb.  32,  120.) 
A  very  complicated  co]>pcr  apparatus  is  used,  consisting  of  a  nmuber  of 
connected  vessels,  only  the  first  of  which  is  heated,  and  the  vapours  thence 
evolved  are  pa>?8ed  successively  into  the  other  vessels,  which  arc  partly 
filled  with  liquid  obtained  in  a  former  diatillation,  and  of  continually 
increasing  strength  ns  they  are  further  from  the  still,  the  last  however 
being  empty.  By  this  arrangement  the  watery  vapour  condenses  chiefiy 
in  the  v&HfHds  nearest  the  still,  wtitlo  an  alcohol-vapour  containing  con- 
tinually less  water  passes  into  tLo  followiug  vessels;  this  vapour,  after  it 
Una  passed  through  all  the  vessels,  anil  deposited  the  greater  part  of  its 
water,  is  eondcnyed  in  the  cooling  tube  (vid.  Herml'stJidt,  Knnst  Brannt- 
tcein  :n  brani'U,  HerHn).  To  ubtnin  strong  spirit  :tt  the  first  distillation 
from  watery  liquids  containing  but  liLtlo  alcohol,  on  the  small  scale,  they 
JDi^y  be  boiled,  on  the  principle  of  Adam's  method,  in  a  flask,  having  a 
glaM  tube  titced  to  it  by  means  of  a  cork.  This  tube  parses  vertically 
upwards  to  the  height  of  2  inches,  then  elightiy  inclined  upwanls  for 
8  feel,  then  slightly  downwards  for  2  fcetj  it  is  surrounded  with  paper 
which  is  kept  moist,  and  passes  into  a  cooled  flask  which  serves  as  a 
reoeirer. 

Alcohol  is  generally  contaminated  with  small  quantities  of  Acetic  acid 
and  various  kinds  of  Fmel-oily  which  impart  to  it  a  peculiar  odour,  vary- 
ing according  to  their  source.  The  acetic  acid,  being  less  volatile  than 
%Icobol,  remains  for  the  most  part,  toj^cther  with  a  large  portion  of  the 
fofteUoil,  in  the  residues  of  the  several  distillatiuns,  and  the  last  portions 
of  the  acid  may  bo  separated  from  the  alcohol  by  distilliitlun  over  a  small 
quantity  of  carbonate  of  potash  or  ash.  But  the  sevehit  Uinds  of  fusel- 
oil  (potato-oil,  fusel -camphor,  uenanthic  ether,  and  probably  others  also,  are 
difficult  to  separate  completely).  For  the  def\udiaiion  of  alcohol,  the 
following  processes  are  used: 

1.  The  alcohol  is  distilled,  after  addition  of  a  small  quantity  of  water; 
the  fir^t  distillate,  which  contains  the  least  fusel-oil,  being  eollecte*!  apart, 
and  subjected  liereral  times  to  the  samo  kiud  of  fractionaL distillaiioa ^vthb 
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water.  For  tlio  fawl-oil,  betn^  less  volatile,  passes  over  cliiefly  towai 
the  end  of  tho  distillation,  and  yield-*,  wlicu  nearly  all  llio  alcoln»l 
passed  over,  a  turbid  dLstillnto,  because  the  alcohol  which  di.stila  over 
that  stage  of  the  process  contains  too  much  water  to  hold  the  fn^l-oil 
solution.  The  head  and  condensing  tuhe  must  be  cleaned  after  a: 
distillation;  otherwise  the  alcohol  which  passes  over  at  the  Ijcg-innin^ 
the  following  distillation  will  be  strongly  contaminnted  by  the  fufifl- 
depositod  in  them.  In  an  njiparatu;-  arranjrcd  on  Adam's  principle,  * 
cleansing  may  be  effected  by  n  single  distillation. 

2.  Spirit  of  tho  strength  of  60  to  SO  percent,  is  placed  for  Mver 
days  in  contact  with  charcoal-powder,  and  freaueutly  agitated,  aft 
which  it  is  decanted  from  the  charcoal  and  recti6eu.  The  charcia)  inixi 
with  water  and  distilled^  yields  an  additional  quantity  of  alcolirtl, 
impure,  becuutJe  at  the  heat  retpiired  fnr  the  distillation,  it  gives  up  p 
of  iho  fusel-oil  which  it  has  absorbed.  The  softer  the  charcoal,  the  moi 
active  is  it.  1  pt.  of  fir-charcoal  burnt  in  tlie  meiler  is  aa  efficient 
4  pU«.  of  oak-charcoal  and  7  pts.  of  bone-charcoal.  (Liidorsdorf,  Giescckp. 
JV.  Br.  Arch.  28,  330.)  For  purifying  winc-brandy,  bone-charcual  i; 
preferable  to  wood-charcoal.   (Stickel,  lifjtert.  ,58,  91.) 

3.  Weak  spirit  is  di.Hilled  over  almond-pasto.  (Mayr,  Br,  Arck. 
32,  240.)  Sweet  oil  of  almonds  or  bruised  sweet  almonds,  wbiefa  wre 
funnerly  recommended,  are  too  cnstly. 

4.  It  is  mixed  with  a  ^malt  (piantily  of  milk  and  salt,  and  diftilM 
over  oak-ehavings.  (Scluitz,  Repert,  15,  275.) 

ry.  Brantly  is  mixed  with  an  equal  quantity  of  water,  and  256  \»xM 
of  the  mixture  distilled  over  1  pt,  of  M*ign($ia  niba.  (ZanoD,  Rtp'^n 
57,  131.)  Very  good;  bat  tho  spirit  should  be  left  for  stmie  time  in 
contact  with  tlic  magnesia  (calcined  magnesia  is  best)  and  shaken  up, 
then  eitored  and  distilled.  (Pfeffer,  lifpa-t.  e^.  95.) 

G,  The  spirit  is  distilled  over  caustic  potash,  best  with  aflditioD  vi 
charcoal-powder.  (Giibel,  Schw.  63,  22.t.)  This  method  is  ui?cful  for 
potato-brandy  and  grnin-brandy,  but  not  for  wine-brandy.      (Stickel.) 

7.  The  spirit  is  filtered  through  a  layer  of  powdered  quickhnic. 
(Ficinus,  J.  pr.  Chan.  S,  410.) 

8.  Brandy  is  distilled  over  a  small  quantity  of  chloride  of  lime,  T« 
1  pt.  of  bleaching  powder,  previously  triturated  with  water  to  a  pa.-iK 
about  664  pts.  of  brandy  are  addctf,  and  distilled  after  24  or  48  \u>nt% 
If  the  quantity  of  chloride  of  lime  is  too  small,  fusel-oil  reinaia«  nn^ 
composed;  if  too  large,  certain  products  of  the  decomposition  of  olcoWl 
by  chloride  of  lime  pass  over.  (Zeise,  N.  Tru.  7,  1,  145.)  The  T»*iilo? 
still  smells  of  fusel-oil,  consequently  the  distillation  must  not  be  omtjimoj 
too  long.  (Schwacke,  Mr.  Arch,  38,  202.)  Chloride  of  lime  eerves  aho 
for  removing  fusel-oil  from  wine-brandy,  for  which  all  the  other  nvasi^ 
excepting  the  use  of  charcoal,  are  useless,  (Stickel.) 

&.  Brandy  is  distilled  over  a  small  quantity  of  mineral  chameleon. 
(J,  Chim  m/d.  0,  368.)  The  odour  of  the  fusel-oil  is  then  r<?placc.I  W 
another,  which  is  not  unpleasant.  (Hopff,  Repert.  66,  67. —  Ci^mp.^ 
Uoberciner,  Jnhrl.  d,  pr.  rharm.  6,  I>3.) 

The  presence  of  fusel-oil  in  alcohol  may  be  reeognite<1  by  tho  tw^ft 
eapecially  after  dilution  with  a  large  quantity  of  water;  and  by  thRodDar. 
eapecially  after  rubbing  it  between  tho  hande,  or  letting  it  part 
away.     Aloobul  free  from  fusol-oil  should  remain  clear  when  i.i 
nitrate  of  silver  autl  exposed  tn  sunshine;  but  spirit  of  wine  and  wiflf 
brandy  cuutaiuiug  fu^el-oil  aaauiuo  a  faiut  red  tiot|  oud  bruody  from  oAf 
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or  potuiocs  becomes  strongly  reddened.  (A.  Vogel,  Kastn,  Arch,  15,  100.) 
—  When  n  solution  of  1  pt.  bydrate  of  potadh  in  a  aniiill  quantity  of 
water  is  mixed  with  160  ptt*.  of  brandy  or  spirit  of  wine  coatainiug  fusel- 
oil,  the  mixture,  after  agitation,  slowly  eraporatod  to  15  pts.,  and  tbo 
residue  mixed  in  a  stoppered  bottle  with  15  pts.  of  dilute  tjulpburic  acid, 
there  ia  evolved,  iu  the  case  of  potato-brandy,  a  vapour  haviug  a  very 
dii-T^sting  odour,  and  producing  when  inhaled,  constriction  of  the  throat, 
hea<i-acho,  ami  giddiness;  iu  t!io  case  of  grain-brandy,  a  vapour  having 
a  disagreeable  oduur  somewhat  like  that  of  euur  dough,  and  a  Biniilar 
bat  less  powerful  action  ;  and  in  the  ciLse  of  rum,  arrack,  and  wine- 
brandy  ditTt'rent,  hut  nlwaya  specific  odoura.  In  this  manner,  the  origin 
of  auy  sample  of  «pirit  not  perfectly  deprived  of  fui-el-oil  may  bo 
recognized,  even  when  no  particular  odour  can  bo  detected  by  ordinary 
examination.  Evlmi  different  wines,  when  evaporated  with  potash  and 
treated  with  sulphuric  acid,  emit  {>eculiar  odours,  by  which  they  may  be 
Uitttinguibhed  one  from  the  other.  (Gubel,  Sckiv,  63,  225.) 

^F  1  r.  Of  Dehydrated  or  so-called  Absolute  Alcohol.  —  Mere  fractional  dis- 
tillation, however  often  repeated,  never  suffices  to  free  alcohol  completely 
from  water;  for  although  alcohol  boila  at  7ft  ,  its  vapour  nevertheless  takea 
up  by  adhesion  a  <^{uantity  of  ai:|ueou8  vapour  corresponding  to  this  tem- 
perature (I.  266).  Hence  the  most  highly  rectihod  sj»irit,  or  ordinary 
alcohol  obtained  by  repeated  distillation,  BtiU  cxfnbita  a  density  of  0*820 
to  0*830.  The  complete  dehydration  of  alcohol  i«  elfected  by  one  of  tbo 
three  following  methods: 

1.  By  dit^tilling  the  most  highly  rectified  spirit  over  fixed  sabstancea 
which  have  a  .strong  tendency  to  retain  the  water. 

In  this  dititillatiuu,  it  iu  hej^t  to  use,  not  a  retort,  hut  a  titill  with  head 
and  condcn.siiig  tube  (Schroder,  N.  7'r.  1,  165),  or  on  the  small  acale,  a 
flask  with  a  long  bent  glass  tube  (App.  51),  so  that  nothing  may  bo  tost 
by  fpirting. — By  this  process,  if  carbonate  of  potash  or  chloride  of 
calcium  be  used,  the  nature  of  the  alcohol  is  not  altered  and  no  ether  ia 
produced.  (Saussure.) 

a.  Carbonate  of  Potash.  Highly  rectified  spirit  is  shaken  up  with 
ignited  carbonate  of  jHita.sh,  wiiich  farms  a  watery  layer  beneath  the 
alcohol,  or,  at  least,  becomes  pasty.  The  alcolud,  wtioso  density  is  then 
0'8I5,  is  itoured  oil'  into  a  distilling  voshoI  coiituiuiiig  twice  the  quautiiy 
of  pulverized  and  recently  ignited  (;jirhDnnt(3  of  potash,  left  to  stand  for 
24  hours,  and  then  -|  of  it  distilled  off.  (Lowitz.  Crell.  Ann.  17^6,  1, 
105.) 

b.  Chloride  of  Calcium  fused  or  heated  nearly  to  its  melting  point.  — 
Efioal  parts  of  chloride  of  calcium  and  alcohol  of  sp.  gr.  0*830  to  0  835 
arc  digested,  with  agitation,  till  the  chloride  of  calcium  is  dissolved;  any 
alcohol  that  may  have  passcil  over  is  poured  back;  and  then  half  distilhd 
off.  (Richier,  CVf//.  Ami.  179fi,  211;  A'.  (Jr^e/iW.  8,  r>7.)  —  The  residue 
serves  for  the  partial  dehydruliou  of  frcfcli  alcohol.  The  last  portions  of 
alctdiol  may  be  separated  from  the  rc.siduc  by  adding  water  and  distil- 
ling.—  One  distillation  overchloridu  i»fc:i(clum  does  not  render  the  alcohol 
abeolutc.  4  parts  of  the  most  highly  rectified  spirit  should  therefore  be 
distilled  with  3  pt.H.  chloride  of  calcium  till  3  pts  have  passed  over;  and 
these  3  pts.  of  spirit  of  sp.  gr.  0*80,  distilled  over  2\  pts.  chloride  of  cal- 
cium, at  the  rate  of  a  drop  in  two  seconds^  till  2  pts.  of  absoliilo  alcohol 
hare  passed  over,  having  a  density  of  0-70,'i  at  IS'S"  C.  (60^  K.)  The 
proG««s  should  be  performed  with  small  quaulitiea  only^  if  Urge  <\u\k.^\.\\ik«:A 
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arc  used,  the  chloride  of  calcium  at  the  bottom  becoraea  too  rttmi|:lf' j 
Leftted  and  givea  up  its  water  ngwln.  (Graham,  Schvt.  55,  180.)  —  WbcB 
spirit  of  80  p.  o.  ia  saturated  with   fused  chloride  of  calcium;    ^  of  tbf 
liquid  distilled  over;  the  distillate  ehakon  up  in  a  close  veteel  with  small 
quantities  of  sulphate  of  copper  dehydrated  hy  lieat;  then  set  aside,  aliakciv 
up  ajfain,  and  so  forth,  as  long-  ns  the  sulphate  of  copper  continue  ttf. 
turn    blue,   and    then   again   distilled,   perfectly   anhydrous    alcohol   if^ 
obtained.  (Casoria,  J.  Chtm.  mdd.  22,  401.)  \ 

o.  Qttickiipie.  Dehydrates  tb©  alcohol  completely,  but  the  duitillat* 
eontninfl  a  little  lime.  (Uubuc,  ^«n.  Chinu  8G.  314;  also  Stchtr.  19,393^ 
also  Giib.  46,  187.)  Absolute  alcohol  prepared  with  quicklime,  evflAd|||l 
be  rocti6ed  four  times,  still  retains  lime,  and  leaves  a  white,  cry9lfl|H 
residue  of  lime  when   evaporated.   (Boutigtiy,   «/,   Chim.  med»  9,  679.)' 

t Probably,  however,  only  mechanically  carried  over].  Lime  jielda  ib»» 
ite  alcohol,  it  is  true,  but  the  alcohol  thus  obtained  has  au  empyreuoiatie 
odour  and  cnntaina  etber  [J];  hence  its  density  at  KI'S"*  ia  only  0  7i'4 
instead  of  0*795.  (Ornham)  To  enable  the  quicklime  to  abstract  all  iht 
water,  it  must  first  be  left  in  contact  with  the  alcohol  for  3  days  at  t 
temperature  of  SC  to  40*^;  it  is  then  converted  into  hydrate  and  falls  to 
powder.  1  pt.  of  91  p.  c.  alcohol  requires  somewhat  more  than  1  pt  of 
quicklime,  in  order  to  yield,  after  a  few  days^  alcohol  of  99*3  p.  c 
ny  liltrution,  and  absolute  alcohol  by  slow  distilhition  in  the  water 
hath  in  contact  with  the  mass  of  lime.  At  last  bydrated  alcohol  ptMM 
over^  and  after  several  hours*  distilUtion  in  the  water-bath,  all  the  tilcobo) 
is  recovered.  Alcohol  of  94  p.  c.  requires  only  J  pt.  of  quicklimif.  aii'I 
alcohol  of  97  p.  c.  only  'f^.  If  the  alcohol  haif  previously  been  thorouelilv 
deprived  of  fusel-oil,  it  does  not  acquire  any  unpleasant  odour  by  U'in^ 
treated  with  limo.  (Soubeirau,  J,  Pharvi,  25,  1;  also  Ann,  Phnrm,  -JO. 
356;  also  J.  pr.  Chem,  IT,  91.)  In  this  dehydration  hy  lime,  lialf  of  (be 
alcohol  is- retained  by  the  lime  even  at  130',  but  it  may  be  recovered  by 
distillation  with  water.  {h'lMg,  Ann.  I^harm.  23,  34.)  —  Nolle  (iV. /Jr. 
Arch,  31,  184.),  removes  the  odour  which  alcohol  acquires  by  tlistilUtion 
with  lime,  by  rectifying  it  over  dry  charcoal -powder  and  a  small  quantitv 
of  crystallized  tartaric  acid,  which  retains  the  lime  that  has  bocm  rarru-i 
over.  According  to  Wackenroder  (.'froA.  Pharm.  [2],  50,  162),  the  «p 
gr.  of  absolnte  alcohol  dehydrated  by  lime  varies  from  0*7897  to  0*7905 
at  21^.) 

d.  AeetaUof  Potaah.  2  pts.  of  alcohol  of  30'  Bm.  is  digested  with 
rather  more  than  1  pt.  of  fused  acetate  of  potash  till  it  dissolves,  and  {  of 
the  alcohol  is  distilled  over;  thedifitillnte  hasa  denBity  of  0*8003  or  44*Bh. 
at  12"5^.  If  the  heat  be  continued,  hydruted  alcohol  pa bsps  r^.-*  'f-'" 
water,  and  there  remains  fused  acetate  of  potash,  which  after  c 
bo  digeste<l  with  fresh  alcobol,  and  the  liquid  distilled,  &c.  i  in  hyun 
thus  obtnined,  which  ha.M  a  density  of  08002,  may.  by  another  diititbti'tfi 
ever  acetate  of  potash,  be  converted  into  spirit  of  46'  Bm,  (f 
BxUl,  Phami.  1,  19.) 

Alcohol  may  likewise  be  completely  dehydrated  hy  distil) 
hydratit  of  pototh,  hf/drate  of  #0(/fi.  or  chloride  of  potasfium. 
dehydrated  by  disiillation  over  burnt  fjypfnm,  anhydrous  #■ 
common  mIi,  or  burnt   alum;  the   distillate,   however,   m 
•mall  quantities  of  these  salts.  (Dubuc.)     [Probably  mechuuicmllycamctl 
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^r  2.  By  placing  hydratcd  alcoliol  under  an  oxhauated  receiver,  together 
with  a  substance  littvinjif  a  strong  attraction  (or  water. 

a.  If  chloride  of  calcium  be  used,  the  strength  of  alcoliol  increaaes  ia 
4  daya  by  5^  to  S^  Bm.;  and  if  the  chloride  of  ualcinm  bo  often  renewed, 
the  alcohol  may  be  brought  to  40^  or  42'^  Bra.  (Pajot  DeHcharmea,  Ann, 
Cy«fw.  Phffs.  2!),  328;  also  iV.  Tr.  12,  1,  302.) 

6.  With  4  ounces  of  alcohol  of  sp.  g.  0*827,  and  0  ounces  of  powdered 
quickliint  spread  out  iu  a  basin,  5  days  are  retiuircd  in  summer  and  8  in 
winter  to  lower  the  density  to  0796  at  IS'S*^,  beyond  whicli  it  will  not 
diniiniah  any  further.  Oil  of  vitriol  or  chloride  of  cahiium  cannot  bo 
used,  because  it  would  absorb  the  aleoliol  aj!  well  as  the  water.  (Graham). 
If  the  lime  be  renewed  every  week,  the  alculiol,  after  4  woeka,  exhibits, 
at  15*5^  a  dent*ily  of  0795,  and  after  12  weeks  of  0*7038,  which  is  equi- 
valent to  0-700  at  20^  (A.  Connell,  N.  Edinh.  Phil.  J.  19,  102;  also 
J,  pr.  Chem.  5,  205.) 

3.  When  hydrated  alcohnl  is  placed  in  a  bladder  and  exposed  to  warm 
air,  the  water  gradually  evaporates  through  the  bladder,  and  ultimately 
leaves  the  alcohol  anhydrona.  (Somraering.)  For  further  obicrvalion*  on  this 
mftttcr.  *id.  Wyrfrfl/cf/  Atco/tvf. 

Alcohol,  at  leapt  when  distilled  over  ohloridc  of  oalcium,  may,  with 
various  dejfreej?  of  facility  according  to  its  origin,  be  brought  to  a  density 
of  0'7t>l  at  20^  Wine-onuidy  i«  easily  brought  to  this  stale;  but  grain- 
brandy  cannot  be  brought  lower  than  0-793  or  0-702,  a  circumstAnoa 
which  seeiiis  to  indicate  the  exislenoe  of  impurities  (fusel-oil)  (Meiss* 
ner). 

Alcohol  maybe  regarded  ns  perfectly  anhydrous,  if  sulphate  of  copper 
previously  burnt  white  and  immersed  in  the  alcohol  in  a  close  Tes«ol,doefi 
not  recover  its  blue  colour.  (Casoria.) 

ProptrtUt.  Transparent,  colourless,  very  thin  liijuid.  When  exposed 
to  a  y^ty  great  degree  (jf  cold,  it  becomes  viscid  but  does  not  solidify. 
Alcohol  of  Rp.  gr.  O'TOS  cooled  to  — 90  by  solid  carbonic  acid,  lieooniefl 
oily  and  viscid,  and  at  —99'  resembles  melted  wax;  but  alcohol  of  sp.  gr. 
0820  solidifies  at  this  temperature.  (Mitclicll,  Sill.  Am,  J.  1840,  177i 
also  Ann.  Phami.  37,  356.)  T  Dcsprctr.  {CompC.  rend.  28,  143),  observed 
that  absolute  alcohol,  surrounded  by  liquid  nitrons  oxide,  and  likewise, 
on  kll  sides  by  a  mixture  of  solid  carbonic  acid  and  ctbor,  became  viscid 
under  an  oxhaustcd  receiver,  and  on  one  occasion  even  appeared  to  solidify 
on  the  surface  ^. — For  Ilatton'n  imaginarj  btatcinents  rcsptcliug  the  freezing  of 
ttlcQboU  at  —70"  rid.  Scfitr.  ID.  HOI. 

Specific  gravity  of  alcohol:  0"791  (Lowitr);  0'792  (Hichter);  0791 
at  20^  or  0-793  at  ll^"*  (Moissnor);  0  7025  at  18"  (Dumas  &  BouUay); 
07996  at  15°.  and  0  81796  at  0"  (Kopp);  07938  at  15-5^0  7928  at 
18«®,  and  0790  at  20°  (Connell);  0-S151  at  0'  (Pierre);  07938  at  IS-fi** 
(Fownes).  —  Boiling  point:  78  41'^  at  0  7C  met.  pressure  ;^Gay-Lussac); 
76*"  at  0745  mot.  (Dumas  &  Bouillay);  77  25'  at  20"  7-8'"  (Yclin);  78-6*=' 
(R,  F,  Marchand);  78-8  at  27'  9*1",  when  a  platinum  wire  is  immersed 
in  it,  fio  that  llie  bubbles  ri.so  fro3n  the  surface  of  the  wire;  according  to 
another  obscrviition,  784^  at  070  met.  (Kopp);  783"'  at  0  758  met. 
(Pierre;;  77*9'*  at  076  met,  (Andrews);  78*4'^  (Per.son).  —  Tension  of 
vapour,  according  toUre  (I.  262,  263);  according  to  Dalton:  0-5G  English 
inches  of  mercury  at  2  2^;  1-51  in.  at  H'S";  407  in.  at  35  5"^;  11  in. 
at55  5  ;297in,at78'3";  and  80*2  in.  at  104•5^  — Vapour-density:  1-6133 
CQay.Lus&iCj  3  1  (Dollou).  —  Refracting  power  of  the  va^^ovic  (l  M\  — 
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Alcohol  is  a  very  bad  conductor  of  electricity.     Its  eulivening  odour^ 
Luruing  astringent  toete^  and  intoxicating  action  are  well  known. 


Macairr  k 

Dumas  & 

Vn. 

Marat 

Sanssure. 

BouUay. 

•p.  gr.  0-8 12. 

ap.gr.  0^20. 

4C 

24  . 

...  52-18     .. 

51-98     ... 

52-37 

47-85 

48-8 

6  H 

6  . 

...  1304     .. 

13-70     ... 

1331 

12-24 

.« 11 -J 

2  0 « 

16  . 

,..  34-78     .. 

34-32     ... 

34-61 

39-91 

.„ S9-9 

C«H«0». 

46  . 

..,100-00     .. 

100-00     ... 

100*29 

IDOOO 

1000 

Vol. 

Density. 

VoL 

Denaitj. 

C-vapoor    . 

.- 4 

....     1CC40 

Ethylene-! 

EOS    ....     1       ... 

o-9;o< 

H-gas. 

..,,,„. 

.« 6 

....    0-4168 

Vapour  of  Water    1     .„. 

0-6239 

O-gas. 

«     1 

....     1-1093 

Alcobol-vapoar  ....     2 

....     31891 

1      .... 

1-5945 

1 

«.,     1-5945 

Respecting  the  constitution  of  alcohol,  compare  the  observations  alreadT 
made  on  that  of  ether  (ji.  ITti).     According  to  the  syetcin  adopted  in  thifti 
work,  it  is  regarded  as  ethylene,  C*H',  to  which  are  attached  2H  and  SO, 
,but  not  combinc<l  in  tlie  form  of  water,  —  or  rather,  perhaps,  as  CH'O.H'O' 
(VII.  32  to  3.>).     Acx-ording  to  Dumas  &  BouUay,  it  is  C*H*+jAq; 
according   to   the   oiliyl-thoory,    it   is   the   hydrated   oxide   of    ethyl= 
C'H*0  +  Aq,   cotttaining,   therefore,  1  At,  water  nlready  formed.     Mal^* 
guti  (Ann,   Chim,  Phyi.  70-400).  gives   the  preference  to  the  fonnnl%^ 
C*H^O,H^-l-Aq.  according  to  which  it  is  formed  from  ether,  C*HH),H*,  by 
the  ad<lilion  of  1  At.  water. -^ IT.  According  to  Willianisou,  Chancel,  wtA\ 
Gerhardt,  alcohol  is  water  in  which  1  At.  H  '\6  replaced  by  ethyl,  »o  that, 
adopting  Gerhardt's   atomic  weights,  given  on   page  2S,  vol.   VII,  il4' 

rational  formula  is      u  )0;  {vid,  VIL  17^  18;  also  EtJ^eriJicaiionf  p.  %^\ 

of  this  Toluroo).  ^ 

That  alcohol  is  a  hydrate  of  ether  or  oxide  of  ethyl,  appear?  from  llii 
following  cousidcratiwnsi  Substances  which  ab^^orb  water  or  its  clemFoU 
with  avidity,  such  as  Huorido  of  boron  or  chloride  of  zinc,  conrcrt  alcohol i 
info  ether  when  they  are  heated  with  it;  other  bodies,  such  as  suljihiirio 
acid,  decompose  the  hydmtc  of  ether  by  abstracting  the  eiher.  Tht 
electric  current  eliminates  hydrogen  gaa  at  the  negative  pole,  formed  bj 
the  deroniposiiion  of  t!ie  wntor  contained  in  tlie  alcohol.  (Liebig,  Ji 
Pharm.  9,  1 ;  19.  270;  23,  24.) —  These  and  siniilar  reasons  do  not,  he 
ever,  compel  tin  to  admit  the  existotico  of  rca<ly- formed  water  in  ahaoli 
alcohol.  On  the  other  hand,  the  fact  adduced  by  Milschcrlich  (^V. 
Chim.  Phi/*.  7,  12),  thai  the  Rolulion  of  ether  \\\  water  doei  oot  p 
dilute  alcohol,  is  unfavoumblc  tu  such  a  supposition.  II.  Rose  (J 
48,  468),  indeed,  compares  ether  with  an  ignited  oxide,  which  no  I( 
Ibrnis  a  hydrate  when  brought  in  contact  with  water.  Such  an  oiu 
bowever,  remains  qnito  unalteretl  in  the  water,  whereas  the  ether 
ilplrcs.  {comp.  also  Laurent, /iVv.  scicniif,  H,  333.)  If  alcohol  wcr;  a] 
|n^|nto  of  ether,  sulwtanccs  which  have  a  strong  attmctiun  fur  wntefj 
trnmld  in  other  m^pects  .ict  upon  alcohol  and  ether  in  the  NUne  manner.  Hcl 
anhydrous  huljdjuiic  aciil,  besiiieB  forming  iscthionic  acid  and  hy.lrau>l 
snipliurio  acid,  fonn.s  oil  of  wine  with  ether;  but  with  alcohol,  not  a  ijjjco 
of  wiue-oil,  but  sulphate  of  carbyl,  C'H,4S0*.  (Magnus,  47,  509.) 
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Decompositions.  1.  Bij  a  red  h^aL  Alcohol- vapour,  passed  through 
a  red-hot  glasa  or  porcelain  tube,  yields  carbonic  oxide,  water,  hydrogen, 
marsh-gas,  oleGaut  ga.i,  naphthaline,  empyreumatic  oil,  and  chiLrcoal. 
The  products  vary  according  to  tho  temperature  and  the  nature  of  the 
tube,  also  according  to  the  subsUincos  contained  within  it.  Tho  abovc- 
montioncd  products  may  bo  funned  in  the  manner  reprcgontod  by  tho 
following  e^i nations: 

Carbonic  oxide,  hydrogen,  and  marsh-gas; 

C*H«0=  »  2C0  +  2H  +  cm*. 
Carbonic  oxido,  hydrogen,  and  olefiant  gas: 

2C^H«0=  -  4C0  +  8H  +  C*H^ 
Hydrogen  gas  and  aldehyde: 

C*H'<P  =  CUi*03  +  2H. 

At  a  hi^^her  tcmperaturo>  the  niartih  gas  aud  oIoGant  gas  may  doposib 
charcoal,  and  form  small  vjuantities  of  other  liydrocarbons,  such  aa  naphtha- 
line aud  oil,  containing  a  lar;;or  number  of  carbon-atoms.   (VII.  4^.) 

Alcohol  vapour  does  not  undergo  decomposition  at  300^^  in  a  tube 
611ed  wilh  fragmeuL*  of  porcelain;  but  it  give_8  off  gas  oven  at  220^,  if  tho 
tube  contains  spongy  platinum,  (lleiaet  &  MiUon,  N.  Ann.  Chim.  Pkya, 
8,  290.)  —  Alcohol  remains  unaltered  when  heated  to  240°  in  a  sealed  glass 
tube,  either  with  or  without  chlr>ritlo  of  calcium.   (Magnus.) 

Alcohol  vapour  passed  through  a  red-hot  empty  glass  tube,  yields 
neither  ompyrcumalic  oil  nor  charcoal,  but  (toijother  with  undecom- 
posod  alcohol)  a  gas  of  sp.  irr.,  0436,  which  burns  witli  a  pale  rt:»mo 
like  that  of  alcohol,  does  not  form  Dutch  liquid  whcu  mixed  with  olefiant 
gas  in  tho  dark,  or  yield  olefiaut  guji  when  pa-ssed  tlirough  a  red-hot 
pipe-tube.  Rut  if  tho  glass  tube  cuiitains  fragracuts  of  an  eavthrn  pipe, 
or  alumina,  or  silica  (lime,  maguesia,  sulphate  of  potash,  and  charcoa!,  arc 
without  action  upon  it),  or  if  an  earthen  pipe  be  used,  ivhlch  can  bo  sur- 
rounded with  a  glass  tube,  a  gaseous  mixture  is  nLtaiut'd,  frnni  which 
chlorine  in  the  dark  condenses  a  large  quantity  of  olefiant  gas  in  tho  form 
of  oil,  leaving  a  residual  gas  which  burua  merely  with  a  bluifiU  llamo. 
(Deiman,  &c.  CreU.  Ann.  1795,  2,  312,  aud  430.) 

Alcohol  vapour  passed  through  a  tube  tilled  with  pieces  nf  glass  does 
not  decompose  at  130°,  but  at  a  dull  red  heat  yields  aldehyde,  water^ 
and  a  combustible  gas.   (Marchand,  J.  pi\  Chan.  15,  7.) 

81*37  grammes  of  alcohol  of  sp.  gr.  0"832  at  17''  (containing,  there- 
fore, ir23  gnimmcs  of  water),  passed  (*lowly  in  the  state  of  viiprMir 
through  a  red-liot  porcelain  tube,  yiehls:  a.  Depoaitcd  in  tho  tube; 
0*05  grm.  carbon;  l.  In  the  long  glass  tube  connected  with  it»  and  sur- 
rounded with  ice;  041  grm.  of  oil,  partly  I ujuid,  partly  cryatallixed  iu 
delie:ite  Inminic  (naphtlmlin,  according  to  ReLchenhach);  c.  In  the  tubu- 
lated receiver  connected  therewith:  17'24  grm.  of  colourless  water,  con- 
taining OCj  grm.  undocompo.red  alcohul,  and  00.'>  grm.  acetic  acid;  d.  la 
a  l*cll-jar,  closed  at  the  bottom  with  water,  under  which  there  dips  a 
gas-delivery  tube  proceeding  from  the  receiver,  and  jKissing  under  tho 
jar:  a  gaseous  mixture  which,  in  the  moist  slate,  at  11-25'',  and  under  a 
prcasare  of  0'72.'>7  met.,  me:isurea  8707  litres,  and  weighs  00  25  gr. 
This  gas  contains  no  rarl)onic  iicid,  or  at  most  ^  per  cent.j  and  100 
volumes  of  it  exploded  with  oivgen  gas  consume  122  vol.  oxygen,  aud 
pro<Iiii:e  8ll'>  vol.  cuihonic  acid,  (Saussure.)  Calculating  from  ilicso 
data,  and  according  to  iho  rules  given  on  page  2.")l,  Vol.  VII,  wo 
find   that   100  volumes  of  tho  gaseous  mixture  contain  yS,  Vx-^vVco^iiW^ 
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carbonic  oxide:  81'15  —  48  =  38-15.  The  specific  gravity  of  a  mixture  (4H 
18'8j  vol.  hydrogen  jjas,  48  vol.  nmrsb-gas,  and  33'1.'S  cfirbonic  oxide,  is  hj^| 
calculation,  0  001.  Saui^sure  found  thnt  one  litre  of  the  gn^  whicb  h^| 
obtained  weighed  0  75804  grm.  in  the  dry  state  at  0*  and  undiT  0*7JM 
met.  pressure;  hcnco  the  Bpecifie  gravity  is  0  584,  a  result  agrt}cin|H 
tolerably  well  witli  the  preceding.  ■ 

HytGntod  alcohol  passed  tbrou^^h  a  tube  at  a  low  red  boat,  yields  bo^| 
little  naptitbalin;  bnt  absolute  alcohol  passed  through  a  wUite-hot  tul^^H 
yields  a  hir£;e  quantity  of  naphtbnlin  in  colourless  needles  and  lamia^iH 
together  with  a  considerable  quantity  of  brown  empyreamatic  oi2i^| 
(Reicbenbach,  Schc.  61,  493.)  V 

Compare  also  Pncrtlnr  (Matvr.  Phil.  \  N6)  and  Vaaqoelm,  (^burerojr,  JI^ivC^I 
8|  15&)  who  spoke  of  the  nnphthalin  crystali  na  a  concrete  volatile  oil.  ^^J 

IF  Berthelot  (A',  ^tnn.  Chim.  Phys.  33,  295)  has  also  examioed  tbiS 
products  obtained  by  parwinj^  alcohol  vapour  through  a  red-hot  porceliit''! 
tube  filled  with  fragments  of  pumicc-Rtone;  the  products  of  iho  deooa^l 
sition  were  collected  in  cooled  vessels  containing  varioas  reagwl^H 
Among  them  were  found:  Naplithalin;  benzol  (which,  by  boiDg  |Mun^| 
into  fuming  nitric  acid,  was  converted  into  oitrobenzol);  phenol;  acelk^| 
acid  ? ;  aldehyde;  a  yclluwi&h  solid  substaucc,  whoso  cthereai  Ml|yj||^| 
exhihiicd  dichroism  of  yellow  and  blue;  a  yellowish  brown  mfa|(^^^| 
haviug  an  alliaceous  odoar  fiomethtng  like  that  of  the  oils  contaiai^V^| 
wood-spirit,  and  consisting  of  a  solid  and  a  liquid  body  mixed  togcthcr«^| 
The  evolved  gnses  consisted  of  olefiant  gas,  which  fonned  a  third  of  th«  i 
whole,  and  of  bydrogoB,  carbonic  oxide,  and  probably  m&r«h-gas;  tliej 
fltnclt  very  much  like  sea-fish.  % 

2.  Elfxtriciiij.  Anhydrous  alcohol  completely  stops  the  cnrrvntoft 
weak  gulvanic  battery,  l)Ut  in  the  circuit  of  a  battery  conei^ting  of  mtaj 
pairs  of  plates,  it  very  slowly  gives  off  hj-drogen  at  the  negative  po^ 
the  current  being  at  the  same  time  greatly  weakened,  so  that  tho  msj- 
Bclic  needle  is  but  slightly  affected.  No  gas  is  evolved  at  the  poritirg  ^ 
pole,  but  a  resin  is  formed  there,  which  remnina  behind  when  tho  li()«i4H 
IS  evaporated.  (Connell.)  ™ 

If  two  parallel  phitinuni  plates  bo  introduced  as  electrodes  lots 
alcohol  of  sp.  gr.  0*7 00  at  20"*,  tlieir  surfaces  being  from  J,^  to  ^  of  la 
inch  apart,  and  tho  current  of  a  battery  of  210  pnira  of  4-ioch  plstct 
made  to  net  on  the  liquid,  uo  gas  is  evolved  at  the  positive  pole,  btt 
hydrogen  escapes  very  slowly  at  t!io  negative  polo. —  In  alcohol  of  «p.  (r. 
0'7J)28  at  18  9^,  if  the  i)Iatos  are  from  ^V  to-yV,  or  even  ^  of  fta  iadi 
apart,  liydrogcn  gas  will  still  be  evolved  under  tho  influence  of  a  evfifsl 
of  the  same  strength;  the  quantity  evolved  is,  indeed,  somewhat  ztfto 
than  in  tho  former  caj>o,  but  yet  amounts  to  only  0*2  or  0  .'i  of  an  torh  !■ 
an  hour.  At  tho  t)eginiiing  of  tho  action,  tho  alcohol  boiU  for  a  vhik. 
Tho  evolved  gas  is  pure  hydrogen  (not  olcfiant  gas,  as  stAted  by  Richur) 
mixed  only  with  n  small  portion  of  nir  which  biul  been  absorbed  by  Um 
ftlrohol.  After  an  hour's  action,  the  alcohol  exhibits  an  ethereal  odoof, 
and  when  mixed  with  a  little  water  and  evanortitcd,  leavos  a  small  qoM- 
tity  of  yellow  resin.  If  tho  same  nlcohol  be  subjeeted  to  the  action  a/ 
72  pairs  of  4-inrli  plates,  the  evolution  of  gas  continues  under  the  mm* 
circumstances  for  only  a  minntc  or  two,  and  tho  alcuhol  merely  bocomfv 
warm,  but  docs  not  boil;  oven  with  50  pairs,  a  slight  evolution  of  gu  u 
mroj>(ible,  but  it  lasta  only  a  minute  or  two.  (Connell.) 


^ 


ALCOHOL. 


203 


^^  When  a  current  from  80  pairs  of  plates,  eiu;h  Laving  a  surface  of 
16  flqoare  inclies,  acta  by  nicana  of  two  platinum  wires  ^J^  of  a  line  apart, 
upon  alcohol  of  sp.  pr.  078fl,  Rparks  appear  at  first,  and  a  combustible 
gun  is  evolved  at  the  negative  pole;  but  the  alcohol  appears  to  remaia 
unaltered.   (LUderedorff,  jPo^y.  19,  77.) 

The  more  dilute  the  aloohol,  the  Ices  rosistanoo  doea  it  ofTor  to  the 
pamage  of  the  current,  and  the  greater  is  the  quantity  of  hydrogen 
erolred  at  the  negative  pole;  when  the  t(uantity  of  water  present  is 
comparatively  largo,  oxyg^m  is  likewise  cvolvml  at  ibo  poaitive  polo,  but 
ite  quantity  is  very  small  in  comparison  with  thut  of  the  liy»lrogcn.  Alde- 
hyde, acetic  acid,  and  other  products  of  decomposition,  appear  to  be 
produced  at  the  same  time. 

Alcohol  of  sp.  gr,  0*809.  exposed  to  the  current  of  an  80-pair  battery, 
f^YBs  off  a  large  quantity  of  gas  at  the  negiitivo  pole,  but  nothing  at  too 
I  ^eitivti  pole;  after  8  days'  action,  it  acquires  tlie  odour  of  fenugreek,  and 
If  the  flowers  of  Saponaria  of.,  and  reddens  litmus.  Alcohol  of  sp.  gr, 
0*818  to  0*984  eives  off  gas  still  more  abundantly,  but  only  at  the  nega- 
tive pole,  and  smells  and  tastes  very  much  like  nitrous  ether;  when 
distilled,  it  yields  a  litpiid  smelling  strongly  of  ether,  perhaps  cnntaining 
-ether  [aldehyde],  and  leaves  acetic  iicid.  If  the  posili\-c  pole 
of  zinc  or  leiwl,  the  metal  becomes  oxidized,  and  the  alcohol 
18  unalteretl.  (Liidersdorff,  6'chw.  33,  622;  further,  Poffr/.  19,  77.) 

Hydrated  alcohol  gives  off  hydrogen  under  the  influence  of  a  weaker 
current  than  absolute  alcohol  does,  and  a  mixture  of  alcohol  and  water 
in  equal  jmrts,  likewise  gives  off  a  gas  at  the  positive  pole,  but  in  very 
nnall  quantity.  Alcohol  of  sp.  gr.  0*830,  exposed  to  the  current  of  50 
pairs  of  4-inch  plates,  with  platinum  poles  ^  of  an  inch  apart,  gives  off 
out  a  small  quantity  of  gas  at  the  negative  pole,  and  only  when  heated 
nearly  to  the  ooiling  point.  (Conncll.) 

The  ad<lition  of  iodine,  nt'id<-,  alkidis,  metallic  iodides,  chlorides, 
and  oxygen-salts,  likewise  Increaaea  considerably  the  dccompo.sibility  of 
alc<»hol  by  the  electric  current,  besides  giving  riae  to  peculiar  pheno- 
mena. 

Alcohol  eontiilning  iodine  does  not  give  off  h^'drogcn  at  the  negative 
polo  under  the  inftuonce  of  a  battery  of  50  pairs  of  2-inch  plates. 
(Connell.) 

Alcohol  containing  sulphurous  or  aulpharic  acid  acquires  a  strong 
alliaceous  odour  when  actc<l  upon  by  the  electric  current.  (Liidersdorff.) 
[xanthie  acid  t]. 

Small  quantities  of  boracic  or  arsenic  acid  facilitate  the  doeom- 
I  Meition  of  al>eotute  alcohol  and  the  evolution  of  hydrogen  at  the  negative 
i^e.  (Connell.) 

A  mixture  of  2  vol  alcohol,  1  vol.  water,  and  a  small  quantity  of  phos- 
phoric acid,  placed  in  the  circuit  of  a  small  l(»-pair  battery,  the  positive 
]»oIe  of  which  consists  of  recently  ignited  spougy  platinum,  gives  off  a 
large  quantity  of  hydrogen  at  the  negative  pole,  but  at  the  pasitivo  pole 
only  a  few  bubbles  of  oxygen  at  the  begiuniug,  and  only  when  this  pole 
is  immersed  in  the  liquid  after  the  negative  pole;  but  if  a  platinum  wire 
be  lued  as  the  positive  pr>1o  instead  of  spongy  platinum,  an  evolution  of 
oxygen  takes  jtlace.  The  spongy  platinum,  after  the  eiperimeut,  smells  like 
acetal;  mureover,  aldehyde,  acetic  acid,  formiatu  of  ethyl,  and  acetate  of 
ethyl,  appear  to  be  produce<l.  The  odour  of  acotal  is  apparent,  oven  when 
ft  considerable  quantity  of  water  is  present.  A  mixture  of  2  vol.  alcohol, 
vol.  water,  and  1  toI.  sulphuric  acid,  behaves  in  a  aimllv^T  vawaw^iT.     K. 
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mixture  of  equal  volumeH  of  alcohol  ami  uitrio  acid  of  sp.  gr.  1*35,  p^m 
off  DO  gaa  at  cither  of  tlie  oLoctrodee  if  they  con8tHt  of  recently  igvttM 
spongy  platijium;  if  platinum  wires  be  u^ed,  only  the  negative  pole  giTej 
off  gas,  little  or  none  beiuj^  given  off  at  the  positive  pole.  With  eqaai 
niea.'iurcs  of  alcohol,  nitric  acid  and  water^  the  negative  spongy  platuiaqj 
gives  off  hydrogen;  while  little  or  no  gas  is  evolved  at  the  poaitive  pola^ 
M'hcthcr  it  coutjistti  of  epungy  platinum  or  of  platinum  wire.  In  a  mix<^ 
turo  of  1  vol.  alcohol,  1  vol.  water,  and  6  vola.  nitric  acid,  tho  negative, 
epongy  platiuum  gives  off  a  large  quantity  of  gas,  hut  tho  ]>o.<$itive  pol#^ 
yields  no  g&a  if  it  cousi»ts  of  spongy  platinum,  a  email  t|uantity  if  i^ 
con&iHt^  of  platinum  wire,  more  if  it  conbist^  of  gold  wire,  and  a  hir^gv 
quantity  of  oxygen  if  it  consists  of  iron  wire.  Hence  it  appearc  thj|^ 
platinum  facilitates  the  action  of  nascent  oxygen  upoB  alcohol,  wfaenaM 
passive  iron  docs  not.  (Scbdnbcin,  Poff^.  47,  563.) 

A  mixture  of  alchohol  and  ammonia  in  equal  part3  is  converted,  m 
tho  voltaic  circuit,  into  u  liquid,  which  is  no  lunger  iuflammablej  has  >■ 
otfen^ivo  odour  and  bitter  tafifce,  and  leaves  a  fatty  residue  T^hen  erajM" 
rated.  (Liidorwlorfl'.) 

Alcohol  containing  |>ota8h  yields  at  tho  positive  pole  the  samo  naiVt 

Srcsiu  of  aldehyde]  that  is  produced  by  treating  aldehyde  with  potiiki 
Diibereincr,  J*o<;g.  24,  COy.)  | 

Alcohol  of  Ep.  gr.  0'790,  which,  when  exiJOeed  in  the  pnro  stAto  to  Uiftj 
current  prmluced  by  216  jtalrs  of  4-inch  plates,  with  clectro<les  of  plati- 
num-foil placed  between  ^  and  ^\  of  an  inch  apart,  gives  off  very  littl*  ' 
gas,  yields  a  larger  quantity  when  only  xri.i-iso^  pl-  *'f  hydrato  of  poUib 
IS  dissolved  ill  itj  with  xoVu  of  potash- hydrate,  72  pairs  of  4-inch  phitrsy 
with   platinum-pules  ^*^  of  an   inch   apart,  produce   half  a  cubic  inch  of, 
hydnp;:on  gas  in  10  minutes;  witli  ^j^^  ]>o(auh-hydrati\  they  make  tbo 
alcohol  boil  for  a  while,  and  yield  1  cub.  in.  hydrogen  (not  olefiaut  ga»)  ! 
in    \^  minutes.     Alcohol  of  sp.  gr.  0-833. ..0-840,  in  which  ^j^^  pL  uf ' 
potn^h-liydrate  is  dissolved,  yield.s  at  Hrst  u  suiall  quantity  of  oxvi^o  gu, 
luuouuting  to   only  ^^^  of   the   hyilrogen   evolved.      This   evolution  <>f  i 
hydrogeu  is  accompanied  by  doi>ojiition  of  carbonate  of  potash  al  tbo 
negative  pole,  and   the  formation  of  a  largo  quantity  of  resin,  which 
imparts  to  the  liquid  Hrut  a  light  and  then  a  dark  red  colour,  and  may  bt 
obtained  in  tlte  furm  of  a  precipitate  by  dissolving  the  residue  in  mUvr, 
and  adding  hydrochloric  acid.  (Couuell.) 

The  quantity  of  hydrogen  gas  evolved  from  absolute  alcohol  mixed 
with  hydrate  of  potash,  is  much  too  largo  to  bo  derived  frc>m  tho  wutcria 
the  hydrate  of  potash.  Even  whuu  a  small  quantity  of  i>ota&sinm  i^dibAoKi'd 
Ju  alcohol  of  8p.gr.  0*7918  at  IH  J>°  (whereby  1  At.  hydrogen  ia  ex|K.dlcd 
from  the  alcohol,  and  thccomjHtund  C*H*KO- formed),  such  that  tbouusa- 
tily  of  potassium  dis^solvcd  in  tho  alcohol  shall,  when  reckoned  %a  fnita^ 
aumnnt  to  ^J,  of  the  alcohol,  this  bolntion,  when  acted  uj>on  by  72  piin 
of  4-inch  plutes,  gives  off  08  cub.  in.  of  gas  in  65  nuniitos;  if  *the  ouB- 
tity  of  puUuih  is  equal  to  y^jp  of  the  alcoliol,  tho  gas  evolved  io  tbe  «■• 
time  amounts  to  O'Od  cub.  in.  Tho  formation  of  gas,  however,  OMioi 
entirely  after  (lie  action  Las  gone  on  for  nu  hour;  but  it  may  bn  cvrvnl 
tiiivos  renewed  by  adding  a  fresh  portion  of  }Kftassinm,  and  renewing  tW 
charge  of  the  baltcry.  Rc^in  is  also  formed  at  the  po.**itivo  {hjIc  «bea 
pf)tA».«iuni  is  ditiuulved  iu  the  alcohol.  This  experiment  with  potaAion 
shows  iu  the  most  convincing  manner  that  alcohol,  when  subjected  Io  th$ 
artion  of  the  electric  current,  is  capable  of  evolving  hydrogtn  from  iU 
».*f..  nubfliance.  (Connell.) 
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f  If  tho  same  electric  ciu-rent  be  pa^od  tbroogli  two  voltanietors 
(App.  29),  the  one  contaiiiin;;^  water  aci'lulateil  witli  fiulphunc  acid, 
the  other  absolnle  alcohol,  whose  conductini;  powor  [(iecumpoj-rilMlity,] 
lia?  been  iiicren-sed  by  tho  addition  t»f  a  aninll  quiuitity  of  potasli,  boracic 
acid,  iodide  of  potassium,  chloride  of  calcium^  or  iiitmto  oi  lime,  as 
much  or  nearly  as  much  hydrogen  is  given  off"  iu  a  given  time  at  tho 
noifative  pole  in  tbe  alcohol  aa  in  the  acidulated  water;  e,  g.  30  :  3i> ; 
32:34.  {Connell.) 

Tho  chlorides  and  iodides  of  the  nlkali-mctaU  are  miicb  lesa  <juickly 
decnmposed  in  their  eolutions  in  absolute  alcohol,  than  in  their  aqueous 
solutions,  and  yield  at  the  no.i^ativc  pole,  hydrogen  gag  and  alkali  [or 
polassium-alcolud,  C*H'KO^P,  and  at  the  positive  pole,  chlorine  or 
iodine,  which  mix  with  tlio  li'iuid  there  prc3oiil  (tlie  iodiue  pruduuiui^a 
brown  colour),  and  produce  a  further  action.  —  Wbeu  the  alcohol  contains 
chloride  of  calcium  (or  nitmlc  of  lime),  the  negative  polo  liecoraca 
covered  with  lime,  which,  being  a  non-conductor,  stops  llie  current. 
In  an  alcoholic  eolutioa  of  chloride  of  maj^iieslum,  nmgnoaiii  is  deposited 
in  tho  form  of  a  transparent  cryfitallinc  layer,  resembling  native  hydrate 
of  ma^'ne^ia.  (Connell.)  [Are  not  these  deposits  more  probably  C^H'CaO* 
and  C^H^MgO'iJ.  —  Wlien  a  Holution  1  pt.  iodide  of  potasaimn  in  -10  j>t9. 
absolute  alcubof  is  placed  in  a  cup  connrctrd  with  tho  nej^livo  i>olo  of 
the  battery,  and  alflo  by  means  of  two  bundles  of  a.sbe8tns  with  two 
cups  containing  water,  in  tho  hist  of  which  the  positive  pole  is  immersed, 
^s  is  evolved  :it  both  poles  ;  tlio  lifpiid  in  the  firat  cup  acquirOvi  an  alka- 
line, the  rjthor  two  an  acid  reaction,  and  the  last  becomes  brown  from 
ftoparatiou  of  iodiue,  which  by  tin?  secondary  action  of  the  oxygen  there 
evolved,  is  subsequently  converted  into  iodic  acid.  (ConnelL)  [Tho 
potassium  and  the  hydrogen  of  the  water  move  towards  the  negative 
pole;  the  iodine  and  the  oxygen  of  tho  water  towarda  the  positive  polo; 
tho  potassium  at  tho  negative  pole  decomposes  the  alcohol  into  hydrogen 
and  C*H*KO' ;  tho  oxygen  of  the  water  is  evolved  at  the  positive  pole  ; 
the  iodine,  at  tho  boundary  between  the  first  and  second  cup»  Uikea  up 
hydrogen  frrmi  the  water,  the  oxygen  of  whicb  then  goes  towards  tho 
po.-ritive  pole,  whllc^  at  the  same  time,  bydriodic  acid  is  formed  iu  tho 
middle  cup,  ami  travelling  further  towards  the  positive  pnli?,  likewise 
makes  its  cppearaucc  iu  the  positive  cup  :  liiatly,  iodine  combined  with 
hydrogen  arrives  at  tho  positive  pole,  is  there  ecjiarated,  and  partly 
converte<l  into  iodic  acid  by  tho  oxygen  there  also  evolved.!  —  Conuell 
describes  also  a  nnmber  of  Finiibir  experiments  with  alcoholic  iodide  of 
potassium,  bydriodic  acid,  and  chloride  of  calcium,  by  which  he  endea- 
vours to  show  that,  in  all  c;umos,  only  the  water  is  direcllt/  decomposed, 
viz.,  the  water  iu  the  first  cup,  wliieh  he  snpposea  to  exist  ready  formed 
in  the  absolute  alcohol.  The  solution  of  nitrate  of  lime  in  absolute 
alcohol  yields  hydrogen  g;is  and  Unic  [or  G*H^CaO"?]  at  the  negative 
pole,  and  nitric  acid,  but  no  gas  at  the  pobilive  pole  ;  the  solution  of 
nitrate  of  zinc  in  absolute  alcohol  yields  a  smaller  qn:intity  of  hydrogen  gaa 
at  tho  notrative  pole,  together  with  zinc  and  zinc-oxide,  [or  C*H*ZuO*  ?] 
(Connell.) 

Since  ether  ia  not  decomposed  by  the  electric  current,  whereas  tlio 
most  anhydrou.-^  alculiol  that  can  be  obtained  is  probably  decomposed 
therchv,  ConncU  concludes  that  alcuhol  contains  water  ready  formed,  and 
is  in  fact  a  bydmte  of  ether  ;  that  the  oxygen  evolved  from  this  wnter  is 
not  set  free  at  the  positive  pole,  but  exerts  a  decomposing  action  on  tho 
alcohol  thcro  situated,  the  result  of  which  is  tho  formation  of  a  resin. 
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But  it  is  also  possible  that  alcohol,  in  which  there  id  no  neeesail^r  ten 
SDpposing  the  existenoe  of  water  rcaJv  formed,  may  he  resolved  int^ 
hvilrogca  at  the  negative  pole,  and  a  (fchydrogenateu  alcohol,  prolablf' 
aldehyde,  (whioh  view  is  corroborated  by  the  experiments  of  Lud«r»dor^ 
at  the  positive  polo;  thia  body  miiy,  iu  pro^nce  of  water,  bo  oonverlMi 
by  t]ic  oxygen  evolved  therefrom  into  acotio  ncld,  and  in  presenoo 
potasli,  into  aldehydo-reaiu. 

A  tjolutiou  uf  bliellnc  in  ubiioluto  alcohol  U  decoinpoBod  by  the  cloc(/ii 
current  with  even  ^eater  difficulty  than  pure  abeolate  alcohol.  (Hiaisiigac 
&  Bcrzclius.) 

3.  Comhudioii,     Alcohol  aet  on  fire  by  the  electric  spark  or  by  s 

flaming  body  burns  in   the  air  with  a  dull   bliic  flame,  and  is  converted 

into  ciirbonic  acid  and  water.     Even  if  tlic  supply  of  air  be  limited,  tLc 

alcohol  docs  not  readily  dcpotsit  boui  ;  but  absoluto  alcohol   deposits  it 

I  more   readily  than   ordinary  fipirlt.  (Saussure.)     The  water  produre^l  hy 

\  the  combustion  anionnts  to  more  than  the  alcohol  burnt,  a  fact  observe^ 

by  the  older  cbemiets  j  for  40  pt3.   of  alcohol   contain  6  pLs.  bydrogni| 

which  produce  a4  water.     In  the  condcuacd  water  Sausfinre   found  tracvi 

I  of  aninionia,  acetic  acid,  potash,  and  lime.     The   potash  and  Itmo  must 

bave  proceeded  from  accidental  impuritict^ ;  tlio  acetic  acid  probably  from 

imperfect   combustion    of  the  alcohol;  the  ammonia   perhaps    from  thi 

I  nitrogen  of  the  air  combiuiug  with  a  portion  of  the  hydrogen  lO  thf 

[alcohol, 

In  oxygen  gas  the  combustion  is  attended  with  vcrv  great  evolatiov 

of  heat.     Hence  its  application  first  by  Marcet,  {Ann,' Phil.  2,  99  ;  aUo 

.^cAur.  11,  45)  and  afterwards  by  Stromeyer  (Schu\  10,  270)   to   prodoot 

[an    extremely   high   tcnipcr.itnre,  by   feeding  nn  alcoliol   flame    w^th  % 

'Current  of  oxygon  gns.  (Marcifs  Juowpipe.)  —  Alcohol   vapour  diffused 

I  through  heated  air  or  oxygen  ga^  explodes  on  the  approach  of  a  fl.iniiDf 

[1>ody;  if  the  air  or  oxygen  is  saturated  with  the  vapour,  the  mixtura 

1  likewise  exjtlodes  when  an  electric  spark  id  passed  through  it.  —  Oxygt^A 

gas,  saturated  with  alcuhol-va]K>ur  at  21°,  may  still  be  exploded  by  tho 

electric  Bpark,  if  an  excess  of  alcohol  or  ^  vol.  hydrogen  gaa  la  added  lo 

it.  (Saussure.) 

Imperfect  Comhwtion.     Wlien  alcohol  or  iia  vapour  comes  in  c^aotafi 
with  air,  and  with  platinum  an<i  certain  other  metals,  some  of  which  act 
.at  ordinary,  some  at  higher  temperatures,  the  action  being  in  all 
Linore  |H>werful  as  the  surface  exposed  is  larger,  an  imperfect  oxi 
[the  alcohol  is  produced  at  this  surface,  whereby  the  metala  ai» 
^Ifeeat^d  to  redness,  and  the  alcohol  is  converted,  not  only  into  srbonat 
acid  and  water,  but  likewit^e  into  aldehyde,  acetal,  aooUo  aoidy  Ibntk 
acid,  acetic  ether,  and  cmpyreumatic  oil. 

When  £.  Davy*s  riaiinum-hlack  (vi.  278,  c,  a)  is  shakMl  OH  MMT 
Dioiiitened  with  alcohol,  it  makes  a  hissing  noiso  aud  beoones  nu«Wlf 
land  if  it  does  not  set  Are  to  the  alcohol,  continues  tu  glow,  and  piodiM 
r^e tic  acid  as  long  as  there  is  any  alcohol  loft.  (Edm.  Davy,  i$Sa4ir.  81, 
W40.)  —  If  tbo  platinunt  bliick  be  lirst  moistened  with  a  small  ({OABtitjof 
hrator,  or  immediately  covered  completely  with  alcohol,  tho  ignition  and 
[Consequently  the  more  complete  combustion  of  the  alcohul  is  pit»vont(il* 
and  tho  alcohol  is  entirely  convertedf  with  evolution  of  heat,  into  a««tie 
acid.  Tho  platinum-black  remains  unaltered  in  this  action,  aud  may  ba 
lued  repeatedly  to  convert  fresh  quantities  of  alcohol  into  acetic  add. 
(W.  Dbberciner,  ikhv!.  33,  414;  altio  6^1^.  72,  194.) 
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^  Tlie  plaiinam-black  ia  obargcd  witli  oxygon  from  the  air,  and  as  ift 
gives  tbia  oxygen  to  the  alcohol,  continually  tako3  up  fresh  portions  from 
the  air.  (Compare  Delurive'fi  theory  of  the  action  of  phuiuum,  II.  US). 
4  at.  oxygon  combine  with  thu  oleniontd  of  1  at.  aloohul,  forming  1  at. 
acetic  acid  aud  2  at.  water. 

C*H<08  +  O*  «  C<H*0*  +  2HO. 

The  formation  of  acetic  acid  appears  to  bo  procodod  by  that  of 
aldehyde.  The  platinum-black  becomea  boated  when  thuroughly  moistened 
with  alcohol  or  with  liquids  containing  alcohol,  eotfl  free  a  largo  ijuautity 
of  gas,  probably  coHpi.iting  of  nitrogen  from  the  absorbed  air  [?],  and 
ac<iuires  a  kind  of  fermenting  motion,  the  gas-bubbles  raising  up  the 
pasty  mass,  and  bursting  upon  its  surface,  and  continuing  to  escape  till 
the  alcohol  is  completely  acidified.  Acetic  acid  docs  not  produce  thcso 
phenomena  unless  it  contain*  alcohol.  (W.  Dbbcroiner,  Schw.  03,  477.) 

Dobereincrs  Vineffar-lamp,  To  the  raoutLi  of  a  bottle  filled  with 
absolute  tilcohol  is  ndaptcd  a  glofis  funnel,  in  which  are  placed  from  20 
to  30  ^ains  of  slightly  moistened  platinum-bhwk,  to  which  liie  alcohol 
brought  from  tlie  buttle  by  a  simple  cotton  wick.  The  bottle  is  placeil 
m  a  dish,  on  which  a  bell  jar  is  inverted  in  such  a  manner  as  to  admit 
a  certain  circulHtion  of  air.  Vapour  of  ycry  strong  and  pure  acetic 
lid  ie  then  evolved,  condenses  on  the  eiden  of  the  jar,  and  collects  lu  the 
[iii^h.  As  thc'  plntinum-black  retains  its  power,  it  may  be  used  to  pre- 
pare any  required  quantity  of  acetic  acid,  even  on  the  largo  scale  (vu/, 
Acdicacid).     (Dul>ereiuer,  Schc.  47,  3  20;  Kis$tn.  Arch,  9,  342.) 

Platinum-black  affords  therefore  an  excellent  means  of  discovering 
the  presence  of  small  (luantities  of  alcohol  in  the  air  or  in  watery  Jiuuids. 
If  4  grains  of  platiuum-black,  contained  in  a  .small  basin,  be  iulruduccd 
into  4  cubic  inches  of  air,  in  which  I  j'raiu  of  alcuhol  has  cvapuratcd^ 
the  sides  of  the  vessel  become  coveretl  in  a  few  minutes  with  the  acetic 
I  iw:id  produced  by  oxidation  of  the  alcohol.  When  weighed  quantities  of 
wine  or  beer  are  plnocd  in  connection  with  a  graduated  bell-jar  tilted  with 
oxygen  and  containing  platiuimi-black,  as  long  as  oxygen  gas  continues 
to  be  absorbed,  the  quantity  of  oxygen  thus  absorbed  gives  the  quantity 
of  alcohol  contained  in  the  liquid,  inasmuch  as  4(}  pts.  of  alcohol  take 
^Bttp  32  of  oxygen,  ( Dubereinor,  Schw.  54,  410.) 

^H  Even  if  the  greater  part  of  the  alcohol  is  converted  into  acetic  acid 
^|pv  the  slow  combustion  mducod  by  platinum-blaok,  there  are  still  sevenU 
^fKher  products  formed. 

If  the  combustion  takes  place  in  a  space  coutainiDg  aqueous  potash, 
the  liquid  becomes  yellow  in  eonseqacnoe  of  the  formation  of  a  rosin. 
(LiebiK,  Pogg.  17,  105  to  106.  —  Mag.  Plun-nt.  34,  55.) 

If  the  supply  of  air  be  deficient,  aldehyde  i^i  formed;  and  this,  by 

the  further  action  of  the  platinum-black   and  of  oxygen  gas,  is  com- 

^^plelely  converted  into  acetic  acid,  unless  it  be  absorbed  by  caustic  pot- 

^^neh,  in  which  cose  it  is  converted  into  a  yellow  resiu  [resin  of  aldehyde]. 

^l^ubcrcincr,  Schw.  63,  223.) 

If  a  number  of  watch -glasses  containing  moist  platinum-black,  bo 

placed  above  a  dish  couUiining  ulcoliol,  and  a  bell-jur  o|>en  at  the  top  be 

inverted  over  them,  the  alcohol  turns  sour  in  a  few  weeks,  and  is  ftiund 

^_to  contain  acetic  acid,  aldehyde,  acetal  and  acetic  ether.   For,  by  neutral- 

^H^Bing  with  chalk]  saturating  with  cltlorido  of  calcium,  and  distillation, 

^^^  liqaid  is  obtained,  whose  boiling  point  rises,  when  it  is  heated,  from  14^ 

to  S)4^     If  the  half  of  this  liquid  be  distilled  ofl',  the  distillate  yields  witU 
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ammoniacal  gas,  crystals  of  alJcliyde-ammonia,   an*l  tbe  nt^itloal  M 

contains  acetal,  (wliicli  passes  over  at  04'',)  aixl  a  sntaJl  (juaatity  of  ftcedj 

ether.  (Liebig,  Ann.  Pkarm,  14,  138  and  155.);  J 

If  the  Tapoiir  of  alcohol  19  in  excess,  acetic  ether  is  likewiM  prodaeel 

(Scbwei^ger-Seidel,  ^ScAw.  63,  150.)  1 

Conncll  {y.  Ed.  Phil.  J,  14,  241),  eapposoa  thai  formic  actd  is  liw 

wise  prodace<l.  j 

Remarkable  also  is  Ihc  aromatic  odour,  like  that  of  Borsdorf  appM 

or  very  old  wine,  which  is  produced  in  this  formation  of  acetic  ftidd;  tkl 

Kinio  was  al^n  ouce  observed  by  Bottgcr  on  moistening  snlphide  of  plii 

tinum  with  alcohol.  J 

Other  kinder  uf  platinura-block  and  snbstancos  allied  thereto,  act  infl 
manner  precisely  similar  to  E.  Oavv's  platiamu-black,  J 

Platinum-black,  1,  a  (VI.  277)  obtained  from  the  alloy  of  liocanfl 
platinam^  nets  fire  to  alcohol  rapoiir  mixed  with  air;  when  moutonol 
witli  alcohol,  it  becomes  red-hot,  and  exhales  oamic  as  well  as  aortil 
acid;  when  mixed  to  a  pasty  cunststencc  with  a  lar^^cr  qnantity  ofl 
nlcohcd,  and  (spread  out  in  the  air,  it  gives  oil'  acetic  acid  wij^w 
bfcomin"^  red-hot.  (W.  Dobcreincr,  Pogfj.  37,  548,  and  Ann.  ^^I^H 
17,  67.)  —  Berzelius's  platinum-black,  I,  c,  previously  freed  from  li^H 
chloric  acid  by  potash,  fiets  fire  tu  alcohol  vapour;  and  when  immenc]  ujj 
it  after  bein^  moistened  with  water,  producca  acetic  acid,  &3  also  dt*! 
Berxelius*B  jtlatinum-Wuck,  i,  d.   (W.  Dobereiner,  Po^yr/.  3R,  30S.) 

Platinum-black,  No.  2,  moistened  with  alcohol,  neither  becomes  red- 
hot  nor  produces  acetic  acid;  ncvertholc.«s  it  exerts  a  decomposing  ttCtinnd 
for  when  enclosed  in  a  vessel  containing  alcohol  and  air,  it  forms  a  j.^ 
having  a  Huilbcating  odour  [like  that  of  nidchydc?],  which  is  not  carbonirj 
acid.     When  enclosed  in  a  vessel  containintj  alcohol,  oxy;^en,  gas,  nn^" 
polaeh-loy,  it   causes   the    oxygen   gas   to  be  absorbed,   wborcupoa 
potash-ley  assumes  a  yellow  coluur,  deposits  a  flocculent  precipitate,  aoil 
omits  an  offensive  soapy  smell,  which  increases  without  any  evolutiuii  nf 
carbonic  acid,  on  the  addition  of  hydrochloric  acid.  (Liebig,  Pog<j.  IT. 
105.)  —  Platinuni-Wack,  No.  2,  is  denser,  does  not  set  fire  to  the  alcohol 
BO  readily,  and  is,  therefore,  better  adapted  for  the  prcparatiuo  of  acecittj 
acid.  (Fr.  Dobcreincr,  Ann.  Pharm,  14,  259.) 

Platinum-black.  No.  3  {ihc  so-caWcd  oxidized  nuJpkidf  of  plal%wtm\^ 
docs  not  become  incandescent  in  contact  with  alcohol,  but  at  mo^t  boeoRMV 
hentcil,  giving  rise  to  the  formation  of  acetic  acid,  and  retains  its  activity' 
unimpaired,  even  by  long  use.  After  being  exposed  for  some  time  to  tlA 
air,  and  well  charged  with  oxygen,  it  converts  alcohol  into  acetic  ariJ, 
even  out  of  contact  of  air.  (W.  Dobereiner,  Schr.  38,  321;  olao  6**^ 
74,  iGO,  and  J.  pr,  Chem.  4,  114.)  —  Monoaulphide  </  platinum  (but  not 
the  bisulphide,)  moistened  with  alcohol,  also  cODVorts  it  slowly  iobo 
acetic  acid.  (Bbltgor,  J.pr.  Chan.  3,  270.) 

Platinum-black,  4,  a  (VI.  278),  obtained  by  means  of  formic  acid, 
acts  the  most  violently  of  all;  sets  fire  to  alcohol  in.stnntly;  becumes  ttd- 
hot  even  in  the  vapour  of  very  weak  alcohol;  and  when  moistened  wit^ 
w^ater,  and  introduced  into  nir  mixed  with  alcohol  vapour,  soon  boooma 
BO  hot  that  it  dries  up,  and  then  rises  to  redness.  (W.  DdboreiiMCp  Jm- 
Pharm.  14,  10,  nnd  J.  pr.  Chan.  1.  3G9.) 

Liebigs  plntinum-black.  4,  c,  7,  become?  red  hot  when  inif  ■  -■ 
air  containing  alcohol-vapour,  or  when  alcohol  is  dropped  upon 
Jftttorca:*e  it  i.s  only  the  part  not  wetted  that  glows;  conso^inenLiv  \i 
jbhuiuum  be  wholly  saturated  with  alcohol,  it  does  uol  glow  at  ail,  '1 


ALCOHOL. 


d09 


Deverthelcas  continnea  to  fonu  acetic  acid.  After  it  has  been  several 
iiincB  ignited  ia  alcohol-vapour,  it  becornea  wolded  together  and  loaes  iU 
activity.  (Licbig,  i'uyt;.  17,  101.)  —  Platiuum- black,  4,  li,  prepared  with 
fiu^r  (vL  270)  is,  equally  with  {'2),  the  best  adapted  fur  the  preparation 
of  acetic  acid.  {\V.  Doberciner,  J.  pr.  Ckem.  1,  309.) 

Jridium-black  (VI.  370)  aotd  aimilarly  to  ptatinum-black.  (W.  Dobe- 
reioer,  Schio.  03,  477.) 

Spongy  ultUinam  acts  like  platinum-black,  but  loss  strougly.— 
Moderately  heatol  sjKm^ijy  platinum  LecoiJied  red-bol  wheu  immeriied  ia 
air  loaded  with  alcobol  vapour.  (W.  Dobereiuer,  Hckw,  34,  JJI;  Dana, 
Sill.  Am.  J.  8,  19K;  ^UoSchw.  43,380.)  —  Spongy  platinum  prepared  by 
gently  heating  jilatiiiuiu  8al-aminoDtaCj  if  heated  to  100  \  and  then 
sprinkled  with  alcohol,  or  introduced  into  air  contaioing  alcohol,  inijtiiDtly 
becomes  red-h(»t,  anri  furnw  acetic  acid.  (Liebig,  /^oyy.  17*  105,  and  114.) 
Platinum-balls  prepared  with  meerschaum,  (II.  49,)  become  red-hot 
iu  air  containing  alcohol,  provided  they  have  not  absorbed  water  from 
the  air.  (\V.  Dobereincr,  J.  py.  Ckem.  17,  158.  —  If  a  piece  of  spongy 
platinum  be  fastened  by  means  of  a  fine  platinum  wire  over  the  cotton 
wick  of  a  spirit  lamp,  the  alcohol  set  on  fire,  and  then  blown  out,  the 
spongy  platinum  continues  to  glow;  and  thi.s  glow-lamp  produces  nothing 
but  carbonic  acid  and  water^  no  acetic  or  any  similar  acid.  (Turner, 
EiUnk  Phil.  J.  12,  218.) 

W^hen  alcohol  of  Bp.  gr.  0'793  is  burnt  in  Btittger's  glow-lamp,  a 
liquid  of  8p.  gr.  U*984  condenses  in  the  htad.  This  liquid  is  transparent 
and  colourless,  neutral  to  colours,  !ias  a  not  unple;isant  odour  resembling 
that  of  weak  spirit,  docs  not  tarn  brown  when  boilod  for  a  long  time 
with  oil  of  vitriol,  does  not  precipitate  nitrate  of  silver  or  chlurido  of 
gold,  or  dissolve  mercuric  oxide  at  a  boiling  heat;  it  is  in  fact  utithing 
but  water,  containing  a  very  pmall  quantity  of  alcohol,  which  may, 
when  separated  by  carbonate  of  potash,  form  a  layer  of  inconsiderable 
thickness.  (B6ttger,  N.  Br,  Arch,  13,  260;  also  J,  pr,  Chem,  10,  61 
and  12,  334.) 

It  apjtears  then  that  red-bot  spongy  platinum  induces  complete 
combustion  of  alcohol;  but  cold  spongy  plattuum,  which  by  itself  ei- 
erta  no  action  on  a  mixture  of  air  and  alcohol  vapuur,  behaves  in  a 
totally  different  manner  when  moistened  at  the  same  time  with  alcohol 
and  with  a  strong  solution  of  potash  or  soda.  It  then  becomes  heated, 
oft«n  to  redness,  and  converts  the  alcohol  into  aldehyde,  resin  of  alde- 
hyde, acetic  acid,  and  polyosmone.  (W.  Dobereiuer,  Ami.  I*harm.  63, 
14j.)  [What  is  |K)lyosmone  ?J 

Slow  combustion  of  alcohol  vapour  mixed  with  air,  likewise  takes 
place  at  the  surface  of  metaUtc  wire*  and  InminfC. 

Flue  platinum  foil  (II.  26,  6),  strongly  heated  in  a  vessel  containing 
air,  and  held  over  slightly  heated  alcohol,  is  brought  into  a  state  of  cou- 
tinnoufi  glow;  so  likewise  is  a  spiral  of  platinum  wire.  (H.  Davy,  Gilb, 
57,  246.)  Metallic  wires  are  geuerally  made  to  act  upon  alcohol  vapour 
in  the  glow-lamp  (II.  26,  5.)  Pl.atinum  wire  y^  of  an  inch  thick  acts 
best;  silver  and  nickel  wires  less  readily;  steel-wire  still  less  (f.  <;.  harp- 
sichord wires,  No.  8;  they  become  oxidized  and  corroded  iu  9  hourb,  and 
then  cease  to  glow);  bra*s  and  copper  wires  produce  scarcely  any  action. 
(Cbla<ini,  Gi/b.  61,  (146;  75,  08;  Karmarsch,  Gilb.  75,  83;  'Pleischl, 
Schw.  39,  35.J.) 

In  confined  air  the  ignition  of  the  platinum  spiral  of  the  glow-lamp 
I  continues  till  the  proportion  of  oxygen  in  the  air  is  reduced  to  14^  per 
^^m^  viii.  V 
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cent.,  by  whicli  time  4  \>^t  cent,  of  earbonio  acid  (but  no  carbonic  oiM^l 
have  been  prmlnre*!  in  it.  HiU  ovm  wbcn  the  (*pinil  is  no  lone^r  in  m 
elate  of  vinible  clow,  it  Mill  continues  tu  net  fnr  h  wrlain  timf*,  [nn^a 
conspquctitly,  ^lovrs  n^^iti  when  the  air  id  a<ln)ilte<l);  tlie  air  whioli 
remjtina  after  the  action  is  completely  terminfttofi,  contttin9  8  n.  c.  oxtim 
ftnd  8  p.  c.  c&rbonic  ftCid  gas.  (Dalto'n,  Ann,  Fhil.  12,  245;  also  Giii.  ^jJ 
340.)  1 

The  combnslion  nf  ttlcohol  in  tho  glow-hmp  produces  scarcely  »nyJ 
Ihin^  but  rnrbotiic  acid  and  water;  nevertheless  the  jteculUr  AdoDw 
slightly  resetnUlin^  that  of  the  &u-callo<l  lampio  acid  y>ro4luced  in  tJM 
slovr  rombti9tion  of  ether^  though  not  nearly  so  unpleasant,  betmys  Um 
presence  of  other  products,  i 

If  the  glow  lump  bo  provided  with  a  cnp,  water  ooarlenses  tbersH 
containing  smnll  qnfintities  nf  atcnhol,  acetic  acid,  acetone,  and  enpjM 
reumatic  oil.  (A.  Vogel.  Gifh.  61,  344.)  —  The  more  brightly  tbeplatintinwl 
spiral  glows,  the  more  completely  is  the  alcohol  burnt  to  cnrbonio  acifl 
and  water:  if  it  glows  but  fi-ehly,  aldehyde,  ac^^tic  acid^  and  formmM| 
are  also  prtKluc^d  (the  hist  may  be  detecte<i  by  forming  cry^uj^^M 
fonnifite  of  lead  from  it;  if  the  wire  is  very  thin,  and  the  ;»|ow  t^^f^^l 
vipihle,  nnd  the  supply  of  air  likewise  timiteil,  aldehyde  is  formed  w^|H 
the  two  acids.  Perhaps  also  nretic  and  formic  ether  aro  snmetim^ 
pnxluced.  (Martens,  zV.  Br.  Arch.  20,  1«1;  abatr.  J.  pr.  CMrm,  |y,  ^i) 
Leroy  [J.  Chim.  mc^.  13,  583)  Btates  that  he  obtained  a  peculiar  oily 
acid  of  sp.  gr.  1*1315  by  burning  alcohol  with  a  platinum  spiral. 

The  oxidt$  of  the  heavp  mdah^  //*«  rarthtf  and  <*Art»Ywi/,  are  likewi«#, 
eapnble  of  exhibiting  a  continuous  glow,  when  in  contact  with  alcDfadlt{ 
and  air. 

When  sand  contained  iu  a  disb  is  moistened  with  ab«oln(«  alcr>hol«,| 
and  covered  with  previously  hcatod  nickd  powdor,  oxidfl  of  nirket 
cobalt  powder,  cobaltoso-cobaltic  oxide,  urnnoso-nmnic  oxide, 
oxide  (these  six  bodies  being  obtained  by  igniting  the  corresj 
oxalates  in  an  open  or  a  covered  crucible),  or  finely  pulveriaed  fwn 
of  manganese,  these  substances  become  heated  to  redness,  and  c«inti:i 
to  glow  a.«?  long  as  alcohol  vapour  rises.  By  ihii  action,  the  nickel  I* 
converted  into  protoxide,  and  ilie  peroxide  of  nian(:nnew»  into  rrd  bruws 
nianennoso-mangnnic  oxide    (W.  Ubbereincr,  J.  pr.  Chnn.  1,  452.) 

When  the  ashcstus  wick  of  a  s-piril-lanip  is  6tr»»wed  with  piilveri^ 
chromic  acid,  it  sets  fire  to  alcohol,  ami  on  blowing  oat  the  flame,  lis 
reduced  chromic  oxide  forms  a  glow  lamp.   (Biitiger.) 

Spirals  of  iron,  copper,  and  bra.ss,  are  not  capable  of  forming  a  l»«f 
without  flanie,  till  they  have  become  oxidized  on  the  surface^  and  t^sf 
act  the  more  strongly  in  proportion  ns  the  oxidntion  has  been  Oiort  eow* 
pletp  \oympnrt  however  Chludui.  p  209].  A  spiral  of  Iron  wire  alcftoiS 
irholly  converted  into  oxide  acts  with  nearly  as  much  power  as  a  pU- 
Bum  spir.tl  (Uiiltgcr,  Ann.  Phnrm.  57,  Itl*}.—  If  a  Hat  piec*  of  asbsiJit 
be  finely*  frayed  out  at  one  end,  by  bending  it  backwarU  and  forwariii: 
the  enJ  snrinklcd  \^'ith  peroxide  of  manganese,  iimno«o-uramc  oxi<^ 
eadmic  oxide,  stannic  oxide,  ferrfo  oxide,  or  nickel  oxMe;  tben  b^U  is 
tbe  upper  part  of  a  flame  of  80  p  c.  alcohol;  the  flam©  oorefully  th'r- 
oal;  and  tne  end  of  the  asbestus  lightly  placed  on  the  wick  of  a  »t 
lamp,  so  that  the  two  may  just  tonrh  one  another  in  a  few  poinCi^— ti'^ 
oxi<lo  iti  brought  into  a  atuip  of  vivid  ignition,  which  lasts  aa  lone  a«  t^ 
alcohol   contiriut'^   to   evaporate.     Thif?   experiment    -    ■  nUo  wrth 

^•ly  divided  silrcr  (genuine  silver-bronic),  and  with  .  idedjvM 
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(precipitated  by  green  vitriol),  but  not  with  finely  diTidetJ  iron  (redaced 

from  tlie  oxide  by  hydrogen),  or  with  finely  divided  copper  (genuine 
copper  bronze),  unJe«e  ibese  metals  have  been  previously  oxidized  by 
heating  them  for  some  time.  (U.  Bottger,  .inn.  Fharm.  G\i,  117.) 

Ma^efiia  thrown  in  the  red-hot  state  on  paper  moistened  with  alcohol, 
aomctimes  continues  to  glow,  giving  off  at  the  same  time  a  strong  odonr 
of  lampic  acid.  (V>ngliaii9,  Ann.  Phaitn.  R,  70.) 

Alcohol  diluted  with  water,  exhibits,  when  exposed  under  certain 
circumatances  to  the  air,  a  conibustiou  attended  with  but  elight  evolution 
of  heat»  and  in  nltimately  ronvcrted  into  acetic  acid.  This  formation  of 
acid  takes  place  with  peculiar  facility  in  presence  of  certain  other  organic 
•abstance^  which  abKorb  tlio  oxygen  of  the  air,  and  appear  to  induce  the 
ftlcohol  likewise  to  enter  into  the  state  of  oxidation  (vid.  Ac^oiu  Fer- 
menUtfion.)  —  But  a  mixture  of  a  very  small  quantity  of  alcohol  with  a 
Tery  large  quantity  of  water  contained  iu  a  loosely  covered  vesecl,  is 
eonverteti  into  weak  acetic  acid,  even  without  the  addition  of  any  other 
snhstnnce.  The  same  change  takes  place  in  aromatic  distilled  waters,  if 
ibey  contain  alcohol  (Wariugton,  Phil.  Mag.  J.  26,  574).  In  all  these 
cases  of  the  formation  of  acetic  acid,  the  equation  i.s: 

C'iroa  ♦  O^  -  C4PO*  +  2H0. 

4.  Chlorine  ff<u  is  rapidly  absorbed  by  alcohol,  imparting  to  it  a 
yellow  colour,  and  causing  a  cousiderablo  rise  of  temporatare,  which,  if 
the  liquid  bo  exposed  to  light,  may  even  rise  to  iuflammaiiou;  at  the 
same  time,  it  rapidly  abstracts  a  continually  inorea«ing  quantity  of 
hydrogen,  which  \n  partly  replaced  bychtoriue,  thereby  producing  hydro- 
oolonc  acid,  aldehyde,  aceial,  aoetio  acid,  acetic  ether,  chloride  of  ethyl^ 
heavy  hydrochloric  ether,  find  finally  chloral. 

In  this  rcacliou,  several  seiieit  of  decoiupoaitious  appear  to  take  place 
at  the  eame  time:  a.  Formation  of  aldehyde  aud  then  of  chloral; 
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C*H*0»  +  2a  =  t^H*0"-  +  2HC1; 


c*H*02  +  fici  =.  c*cinio2  +  aHci. 


h.  The  hydrochloric  acid  foniiod  in  the  process  a  acts  upon  another 
portion  of  the  alcohol,  and  forms  hydrochlurio  ether: 

C<U«0=  +  HCl  -=  C<H*C1  +  2U0i 

tli«  water  thereby  produced  unites  in  part  at  Icaat  with  the  chloral, 
converting  it  into  hydrate  of  chloral,  whence  even  absolute  alcohol 
always  yields  at  the  cud  of  the  action,  not  anhydrous,  but  hydrated 
chloral.  The  chloride  of  ethyl  ni:iy,  by  the  action  of  light  and  heal,  be 
converted  into  other  ^ubstitutionproductH,  vi«.  C*H*C1^  CUI'Cl',  and 
ultimately  into  C*C1*,  the  las-t  of  which  was,  iu  fact,  found  in  amaJl 
quantity  by  KcgnauU  {Ann.  Chbn,  Fhjft.  D,  420)  in  the  chloral  formed 
towards  the  end  of  the  procet-s;  it  apfjoars.  however,  to  escaj)©  for  the 
most  part  immediately  after  its  formation,  together  with  the  hydrochloric 
acid  gas  which  is  abundantly  evolved  at  the  .same  time.  —  c.  The  acetalj 
which,  according  to  Sta«,  U  formed  in  h^rdrated  alcohol  at  the  beginning 
of  the  prncesa  (probably  according  to  the  cijuation:  3C*H*{.>  -T-2ri  = 
C"H'*0'+2HO  +  2HCl)'i6  perhaps  subsequently  converted  into  aciUc 

acid: 

C"H'«0*  +  eHO  +  lOCl  -  3CH  O   +  lOHCl, 
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d,  Moreorer,  it  ia  posaiblo  that  acetic  noid  may  l>o  fonuod  if  the  ftloolwl 

waa  originally  hydralcd,  or  has  become  so  by  process  b: 

Cni''0=  +  2HO  +  4C1  =  C^H^O*  +  4HC1, 

and  the  acetic  other  may  bo  formed  partly  by  the  union  of  the 
acid  thus  produce*!   with  another  portion  of  alcohol,  partly   by  dii 
<»etioD>  as  represented  by  the  following  equation: 

|B  SOU^O^  -t-  4C1  :=  CH^O*  +  4HC1. 

As  lonp,   however,    as   the   composition   of  heavy   hydrochloric 
remulns  unknown,  so  lon^  will  it  he  iinpoirsiblo  to  izive  a  complete 
of  the  various  modes  of  dccompoksitiou  of  alcohol  by  chlorine. 

When  chlorine  g%H  is  passed  tlirougli   alcohol  in  sunshine,  flame 
produee«]»  aa  soon  as  the  alcohol  is  partially  satnrated  with  chloriuc  ( 
tluT^hy  heated),  so  that  every  hubUlo  of  chlorine  as  it  rises,  produces  % 
purple-red  6:ime,  shakes  the  apjKimtus,  makeu  a  slight  detonation,  fonui 
white  fames,  and  deposits  soot  iu  the  alcohol.  (A.  Vogel,  Kasln,  A 
7.  344.)  —  Liebig  albo  observed  the  yellowish  red  flame  accompanying 
chlorine  buhhics  as  they  rise,  and   the  deposition  of  soot  which  lak 
place  if  absolute  alcohol  is  used  and  not  kept  cool. 

Chlorine  forms  with  alcohol,  acetic  ether  and  heavy  hydrocUoiio 
ether.  (Schoolo  )  —  It  moreover  produces  water,  acetic  acid,  uud  «  •weet 
eobstance.  (Berthollct.)  —  It  produces  neither  acetic  ether,  nor  a  swwl 
substance,  ImiI  water,  hyilrochloric  acid,  heavy  hydrochloric  ether,  & 
fiuh^tnncc  rich  in  curboii.  a  ^niall  quantity  of  carbonic  acid,  and  a  Uaoe 
of  acetic  arid  (Thrnard,  Afi^m.  de  ia  Soc.  tV Arcufil^  I,  1*7;  1?,  25.)  — 
Pfuff  {SchtP.  55,  504,)  obtained  with  alcohol  of  sp.  irr.  0-$28  a  larpt 
quantity  oF  acetic  ether  and  heavy  hydrochloric  ether,  and  a  <inaU 
quantity  of  acetic  acid. 

When  absolute  alcohol  is  saturated  with  dry  chlorine  at  &  tompdnUv* 
I  near  0  ,  it  tnkes  up  a  volume  of  chlorine  equal  to  the  volume  uf  ethylcw 
gaa  whicb  it  may  bo  supposed  to  contain;  half  of  this  chlorine.  howeTW, 
IS  cfvnvcrteil  into  hydrochloric  acid.     In  this  reaction  the  nlc(»hol  dividft 
into  two  layers.     The  n^yptr  hyer,  amouutiox  to  |  of  the  whole,  u  very 
acid  and  funiinp,  and   often   coloured   greenish  by  excess   of  chlorin*. 
Wben  mixed  with  tvater,  it  deposits  drops  of  an  oil  identical   wiib  liw 
lower  liquid.     The  under  layer  is  oily,  of  sp.  ^r.  I2;i,  has  a  more  paa- 
geut  odour  than  the  oil  of  oieHant  gas,  C*H*C1\  and  taMes  Hompwloi 
sharper  than  oil  of  peppermint,  but  otherwise  very  much  Ukc  it.     Wbfn 
pOFsed  through  a  porcelain  tube  at  a  dull  red  heat,  it  yields  uearl;  \^^- 
eame  pnjducts  of  decomposition.     After  exposure  to  the  air  fnr  u 
hours,   it  gives  oft"  hydrochloric   acid  fumes.     If  free  from   bv  I 
acid,  it  d<»e3  not  dissolve  perceptibly  in  water,  but  \»  decolon 
II  appears,  therefore,  to  bo  i<iei:tical  with  C'H'CI*.     Half  of  the  vi*. 
c<unoine3  with  C*H*  to  form  thr.s  oil;  the  other  half  with   the  renia.i.  n- 
2ir  to  form   hydrorhloric  acid.   (jMorin,  Ann.  Chim.  P/ti/g.  43,  235;  ai*> 
/'oy.'?.  10,  CI.)    [What  becomes  of  the  20  in  the  alcohol  ?] 

Chlorine  gas  passed  through  absolute  alcohol  is  converted  into  ahoni 
an  eoual  volume  of  hydrochloric  acid  gas;  moreover  (if  the  chlurinr  or 
tho  alcohol  is  not  perfectly  anhydrous)  oily  drops  of  heavy  liydr<»ch!i>w 
clher  are  (!e|>osited,  and  fonn  a  layer  which  con^tnntly  inrrt^-r*,  an.J  j= 
a  ffw  days  hocomrs  nearly  cipial  in  depth  to  that  of  the  alcohol  om^. 
Above  this  there  Hont*  a  thin  layer  of  a  sour-smelling  liquid;  and  at  Icnjpi^. 
if  the  liquid  bo  aot  heated,  the  absorption  of  chlorine  ommm^     If  tht  tv« 
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liqaids  be  now  ecparated  by  a  dividing  fnnnel,  tho  lower  Hqjuid  omiia  the 
odour  ofoblorideof  clliyl  orof  aldehyde,  and  ha-sa  burningand  slightly  sour 
taste.  By  repeated  agitation  the  volume  is  reduced  to  },  not  by  ydlution 
in  water  but  by  decomposition;  for  M-ben  the  water  is  distiltca,  or  when 
the  acid  which  it  contains  is  saturated  witb  potnsb,  the  heavy  layer 
does  not  a^in  separate  from  it.  The  heavy  layer  heated  with  atjneoua 
potasih  yichb  u  dark  brown  mixture  from  which  urids  precipitate  a.  yellow 
resin  [ahlehyde-rcsiu].  Potasli  uppoars  to  deconijiot-o  oxy^'enaled  ether 
[aldebvile],  into  the  resin  and  acetic  acid;  ihe  water  whicfi  has  been 
shaken  u[)  with  tho  heavy  layer  does  not  yield  acetic  acid  by  distillation, 
but  hydrochloric  acid  and  a  peculiar  volatile  KubBtance  having  a  pene- 
trating odour  and  burning  taste  [alJehydef];  but  this  distillate,  when 
heated  with  carUuiate  of  potash,  loses  its  odour,  becoiuee  brown  and 
turbiJ,  and  is  aftcrwanls  found  to  contain  acetate  of  jKitasb.  (Liebijj, 
Ma;7.  Pharm.  34,  53.) 

Ordinary  atcohol  fiatunited  with  chlorine  deposits,  on  the  addition  of 
water,  a  heavy  oil  insuloble  in  hydrochloric  acid,  but  di.s3olvcd,  and  in 
fact  decduiposrd  by  pure  water,  in  which  cjne  it  yields  a  solution  of 
hydruchloric  arid  and  acetic  ether  [not  also  aiilebylef  vid.  tup^  This 
oil  is  prubaivly  Lhercfnre  hydrochlorute  of  acetic  ether  =  (C*li*0,C*H'0')  + 
2HC1.   (Lieh'ijcf,  Ann.  Phnvm,  fi,  13;  also  Pogg.  31,  339.) 

If  the  passage  of  perfectly  dry  chlorine  i^  through  absolute  alcohol 
kept  constantly  cool  be  continued  as  loni;  as  any  absorption  takes  pluce, 
a  yellow  or  yellowish  ^'reen  liquid  is  obtained,  consisting  chieHy  of  heavy 
hydrochloric  ether.  (This  compound  being  soluble  in  hydrncnloric  acid 
docs  not  sepamto  unless  the  alcohol  cun tains  water.)  Tftis  liquid,  when 
heated,  often  boils  suddenly,  givca  off  hydrochloric  acid  gas  and  vapour 
of  chloride  of  ethyl,  and,  attor  the  hydrochloric  acid  bus  heeu  expelled 
by  sufficient  heating,  again  abisorbs  chloriuu  gas  till  it  is  supersaturated 
with  hydrochloric  acid,  whereupon  it  ag:iin  assume.s  a  yellow  or  yellowish 
green  colour.  If  tho  h^'drochloric  acid  and  the  chloride  of  ethyl  be  now 
again  driven  out  by  heat,  chluriue  is  agaiu  absioHied,  and  this  action 
may  bo  repeated  till  tho  wholo  residue  cunsiats  of  liydnUe  of  chloral. 
The  6auio  result  is  obtained  if,  hi  the  hitter  part  of  tht>  proceHs,  the 
alcohol  be  kept  constautly  wann,  and  tho  hydrochloric  acid  thereby 
continually  driven  out.  When  tho  experiment  is  conducte<l  in  this 
mannfr,  tho  only  products  obtained  are  hydrochloric  neid,  chlorido  of 
ethyl,  and  hydrate  of  chloral;  but  neither  carbonic  acid,  acetic  acid,  nor 
ocetiu  ether  is  fomio<l.  (Liebig,  Ann.  Phmin.  1,  UM  ;  also  Poj^ij.  24,  252.) 

The  chloriDo  probably  converts  tho  alcohol  firnt  into  acetic  ether: 

2C*H«0=  +  4C1  «  CH-'O^  +  4HCI. 
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terwardjB  this  compound  is  converted  by  sabstitution  iuto  chloral: 
C^H^O'  +  12CI  -  2C*C1»H0»  +  6HC1. 


It  is  not,  however,  necessary  that  one  of  these  two  actions  should  fcdlow 
the  other;  they  may  loth  go  on  together;  6  grammes  of  alculiol  intro- 
duced into  6  litres  of  dry  chlorine  gas  absorb  the  chlorine  witb  evulution 
of  beat,  and  the  liquid  distilled  over  chalk  yields  acetic  ether.  When 
chlorine  ie  pn&sed  through  alcohol,  and  the  hydrochloric  acid  as  it  forms, 
removed  by  lime,  a  larger  quautity  of  acetic  ether  is  produced.  In  a 
similar  manner,  acetic  ether  passes  over  in  the  preparation  of  heavy 
hydrochloric  ether,  and  is  found  in  the  upper  layer  of  the  distillate ;  but 
it  disappears  in  proportion  as  the  heavy  hydrochloric  ether  increaaftv* 
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hence  the  formation  of  the  acetic  ether  precedes  that  of  tbo  beBtfj 
hyiirochlorio  ether.  (Dumaa,  Ann,  Chim,  Fhyt,  56,  123;  altro  Poy9»i 
31,  666.)  I 

Chlorine  gas  actiug  upon  auliydrou:^  alcohol  forma  aldehyde  at  firvl; 
if  water  n  protiont,  acetic  cthor  uiay  al^u  be  produced.  (Cloea,  A\  JLni^\ 
C/tim.  Phys.  17,  297)  [But  water  i4  always  foruicd  by  the  reaction  l*^ 
(p.  211)].  I 

A  mixture  of  I  pt.  of  80  p.  c  alcohol  and  2  pta.  water  yields  vhw 
eatnratcd  with  chlorine  j^s,  no  otber  proiluct  of  deooupo«itioa  (hftW 
aldehyde  and  hydrochloric  acid.    (Lit'bi;j,  ^-iriti.  Pharm.  14,  137.) 

In  presence  of  a  6xed  alkali,  tlie  chief  products  furmed  by  the  aoliM, 
of  cldorino  upon  alcohol  are  ehloruform  and  cnibonic  :Lcid. 

Chlurino  gas  passed  ioto  itlcoholio  potash  furcns  chloroform.  ($o(k 
beiran.)  —  Alcohol  mixed  with  a  strong  aolution  of  chloritle  of  lin« 
becomes  hontod,  cmita  an  odour  of  chlorine,  :in<l  yields  chluruform  whr« 
'distilled,  while  the  residue,  which  haa  an  alkaline  rMUitioo.  depo^iu 
carbonate  of  lime  and  a  small  quantity  of  quicklime;  aoetatr  cif  lime  doa 
not  occur  in  it.  (Soubeirau,  Ann.  Chim.  Pkyt.  48,  131;  albo  J.  PKarm, 
18,  1 ;  abdtr.  Schtc,  65,  104.)  The  equation  given  by  Soubeiran  for  tbii 
decompotiitiun  is  incorrect. 

According  to  the  following  exporimeuta,  however,  acetie  acid  naj 
likewise  be  formed  in  this  reaction,  at  lea«t  if  the  lime  i«  not  in  excem: 

According  to  Hayes  {SM.  Avirr,  J.  £2,  141;  abst.  Sckw,  B5,  361), 
when  chlorine  gas  or  chloride  of  lime  acta  upon  alcohol  at  a  temp«nUoft 
Dear  0°,  two  peculiar  aciile  ure  formed,  viz.,  Vhhrvvinic  and  Ciiormaotf 
aoid«;  the  fonner  of  which,  in  combiniition  with  lime,  fonna  reetam^olar 
tablea  united  in  ra<]iated  groups,  the  lutUT  nix-sided  pri?ims.  which  arc 
permauGUt  in  the  air.  Schfidler  (Ann.  Pharm.  14,  ;t8),  by  u^ing  chiorid* 
of  lime,  obtained  ncedlea  united  in  radiated  |;roupa  and  perniani'tit  iu  tbo 
air,  but  found  them  to  consitit  of  the  compound  «if  nootato  of  lime  witi 
chloride  of  calcium,  described  by  Fritzache.  [Chloracetio  acid  might  al#o 
occur] 

Chloride  of  lime  cnntaining  exceas  of  chlorine  doea  not  yield  chloro- 
form with  alcohol.  But,  when  the  lime  is  in  excees,  chltiixtform  ti 
produce^],  and,  at  the  same  time,  formiate  of  lime  is  depoeited  in  crystal- 
line  grains;  no  gao  isovolved: 

aOH^C  +  8(C50.CIO)  -  8H0  +  ftCsCl  +  C*HCP  +  3C«HCaO<. 

These  3  At.  formiate  of  lime  then  rea(!t  further  upon  the  hypocbhrtM 
of  lime,  forming  chloride  of  calcium  and  ciir1>onic  acid,  which  is  preci- 
pitated with  the  excels  of  lime.  (Liebig,  Chim,  oi^.  \,  •374.) 

3C«aC»0<  +  3(C*0.aO)  +  3C«0  «  C^CaO.CO*)  +  3C«CI  ♦  5HO. 

.'».  Bramine.  mixed  willi  alcohol  becomes  strongly  heated,  prodoeiiv 
hydrohromic  acid,  bromide  of  othyl,  heavy  hydrobromic  ether,  bromil 
■olid  bromide  of  carbon  (C*Br*),  formic  acid,  water,  and  a  Hoceal«at  snb- 
alaace  not  yet  examined.  (Lciwig.) 

If  6  ounces  of  ahnolute  alcohol  he  put  into  a  flask  connected  by  nam 
of  three  bent  tubes  with  tlirce  Woulfea  bottles,  and  th4^  quankit?  i^ 
bromine  (from  15  to  16  ob,)  required  for  the  complete  d«.'conip»w«tioa 
of  the  alcohol  ulluwed  gradually  to  flow  in,  violent  bent  and  obuUiDot 
are  at  firbt  produced.  If  the  boilin;;  bo  kept  up  by  heat  from  wiih«vt. 
and  broraino  frequently  added,  tbo  boiling  |>oint  then  ri»es  frov  W 
Mi  6'ityi  XWt  and  white  Hocks  being  at  Jir^t  depodited,  wlu<^  dl^ 
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Wftrda  di«appear3  aad  if  the  liquid  be  boiled  till  oaly  j,  reiuaiua  in  the 
flask,  the  folluwiii^  produoU  iiro  obtained :  In  Uu  jiaJc  there  romaiua 
au  oily  liquid  coloured  redtlisU  yellow  by  free  broiuiae,  liaviuj;  a  strung 
utloiir  oi  bruiiml,  aud  excitiug  »  co|noui«  ttuw  of  tears;  it  is  ht'uvier  than 
water,  and  eonaista  of  water,  bromal,  heavy  hydrobromic  ether,  liydro- 
broiiiio  acid,  free  brumine,  and  formic  acid.  Exposed  to  tbe  air,  it 
dopo«it«  crystuU  of  hydrate  of  bronial,  while  the  heavy  hydrobromio 
etbor  remains  liquid.  \Vhen  kept  for  two  days  it  separatea  into  two 
layers,  n-hieh  cunlaia  the  same  products,  but  iu  differeut  propurtiona. 
Suiall  i|uantities  of  wat^T  separiite  heavy  hydrubromic  ether  iu  ihe  form 
of  a  yellowish  oil  (which  dissolves  iu  a  larger  quantity  of  water),  taking 
np  formic  acid  and  bronial,  which  latter  may  bo  dissolved  out  by  ether; 
the  water  wet  free  therefroui  reduces  the  metal  fruin  nitrate  of  niortury 
when  heated  with  it;  it  therefore  contains  formic  acid,  perhaps  produood 
from  the  bromal,  f.*f.,  by  the  action  of  the  alkali.  —  If  the  liquid  which 
remains  in  the  flask  be  immediately  shukun  up  with  ether,  the  lower 
stratum  will  be  found  to  con?iist  of  iiquenuR  hvdrohrnniio  acid  and  formic 
acid,  and  the  upj>er  of  hr*>mal  and  heiivy  hydrobn>mic  ether  dissulved  in 
ether.  If  tbe  ether  be  atUmed  to  evaporate  from  thia  liquid  and  the 
residue  be  mixed  with  oil  of  vitriol,  the  mixture  becomes  Ueatod,  bluckcaSj 
gives  off  hylrubroniic  acid  g.i6,  nnd  so|^karatcs  into  two  layers;  the  lower, 
which  is  DO  longer  decomposiblu  by  dil  of  vitriol,  consiating  of  bromal  — 
mixed,  however,  to  judge  from  tbo  sweetish  oduur,  with  bromide  of 
earb'm  —  while  the  upper,  which  ia  a  fuming'  liquid,  uonslsts  uf  hydro- 
btomic  acid  mixed  with  oil  of  vitriol.  If  the  reojdue,  left  after  the 
evaimratiou  of  the  ether,  be  treated  witli  a  small  quantity  of  water 
instead  of  oil  of  vitriol,  no  crystals  of  hydrate  uf  bromal  are  dcpotiiied, 
so  loDjcr  aa  the  vessel  i«  kept  closed;  to  enable  the  heavy  hydrobromic 
ether  to  evaporate,  the  liquid  mu«t  be  exposed  to  tho  uir.  Heavy  hydros 
bromic  ether  is  fonm<d  when  perfectly  anhydrous  alcohol  ia  dropped  into 
boiling  bromine.  —  In  i\\G  Jirst  \VoiUfe»  iottlf^  wliich  was  cmjxy  at  the 
beu:inninj^'  of  the  operation,  two  layers  are  formed;  the  lower,  which  is 
Coloured  red  by  free  bnmiiue,  deposits,  after  a  few  days,  solid  brumido 
•f  carbon,  C''Bi^,  iu  the  form  of  a  white  nuiss,  and  cousiots  moreover  of 
Vromiilo  "f  ethyl.  The  upper  colourless  layer  uontaitis  a  very  largo 
quantity  of  bromal;  if  the  greater  part  uf  this  be  removed  bv  other,  there 
rnmains  an  acid  liquid,  which,  after  being  neutralized  with  ao<la,  yields 
%  diatilUtv  of  bromoform  (fonned  by  the  action  of  the  soda  on  the  bromal 
«tiU  present),  and  formiate  of  soda  together  with  bromide  of  sodmia 
remains  iu  the  retort.  —  In  the  second  Lottie,  which  originally  c^iutaiucd 
water,  nothing  is  found  but  aqueous  hydrobromic  iicid;  and  in  the  (hir4 
boUief  whicik  originally  contained  cuustic  potash,  uothiug  but  bromide  of 
potassium.  No  pcrniancnt  gas  is  evolved  iu  this  oporutiun,  %.  e.j  no  car- 
bonic acid.  (Lowig,  Ann.  ritarm.  3,  288.) 

6.  Iodine  introduced  into  absoluto  alcohol  dissolves  at  tirstaseuch, 
formiag  a  dark  brown  solution;  but  aflorwanls  forms  hydriodic  acid  and 
iodide  of  ethyl,  very  slowly  at  ordinary  temperatures,  more  quickly  when 
heated. 

Recently  prepared  tincture  of  iodine  (1  pt.  iodine  in  10  pta.  alcohol) 
yialda  a  oiqiious  precipitate  with  water;  but  the  same  tincture,  after 
omii^  kept  for  four  nioutlis,  yields  but  a  slight  precipitate  (the  liquid 
ftbove  tbo  precipitate  being  coloured  very  dark  rod  by  hydriodous  acid), 
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mh],  afler  b  jrmr  or  eigfafeen  vootb;,  m  scmrrelT  pervepcibie  tmUii^, 
wbeo  mixed  with  watrr.  {Gnibonrl,  X.J.  Pinrm.  10,  113.) 

A  concentrated  mlation  of  iodine  in  alcohol  mfinimes  a  vUaw-jvlI 
colour  when  chlorine  gas  is  passed  throagfa  it,  and  depocHs  a  vbiu  dO' 
stance  which  is  pennsnent  in  the  air  and  not  pereeptibljr  solubW  in  im 
Oil  of  vitriol  added  Co  the  strav-yellow  liquid  liberates  Tapoun  of  iiidioe: 
ammonia  throws  down  iodide  of  nitrogen,  &o.   (Inglis^  Phil,  Mag.  / 
7,  422  ) 

R^nectiBg  the  prodaedoB  of  iodolbnB  from  alcakol,  iodbie  sad  pdiah,  Hi,  V 
331—334. 

If,  to  the  dark  brown  solution  of  1  pt.  iodine  (previoasly  conro 
byrhiorine  into  protochloride  of  iodine)  in  5  pit),  alcohol,  atcolioUc 
be  added  in  small  portions  till  it  is  slightly  in  excess,  iodide  of  po 
is  thrown  down  tof^ether  with  iodate  of  t>otash  (the  acid  iodate  ^ 
afterwards  the  neutral),  and  the  decanted  liqaid,  which  has  assu 
yellow  colour,  yields,  on  evaporation,  crystals  of  ioditform.      If  |»olafth 
Dot  present,  no  iodoform  is  prodaced,  not  even  if  tlie  potash   ho  rep 
by  lime,  magnesia,  or  iron.  (Serullaa,  Ann.  Chim.  Pht/s.  22,  172.) 

7.  Phogphortu  appears  to  decompose  alcohol  only  in  the  pnsmetflf 
other  sabetancca. 

The  solution  of  phosphoms  in  absolute  alcohol  remains  unaltered  ift' 
close  vessels.  (Zeise.)     When  a  tin  caj^e,  iu  which  sticks  of  phospba 
had  been  soldered   up  together  with  alcohol,  wne  openwl.  after  a  no 
derable  time,  an  intolerable  stench  was  eniittetl;  the  alcohol  bnrsl  forcibi 
out  nt  the  joints,  smelt  disagreeably,  was   black,  and  reddened  litnitti 
strongly;  the  sticks  of  phosphorus  were  blackcuod  on  the  surface.  (Stmii^ 
Jahth.  pral-t  Pharrri.  i^,  I6f.) 

Finely  divided  phosphorus  immersed  iu  a  concentrated  solution  of 
hydrate  of  potaah  iu  nb.-'olute  alcohol  contained  in  a  clueo  vessel,  iona* 
in  a  few  hours,  a  turbid,  chocolate-coloured  Itijuid.  If  this  be  f^uickly 
filtered,  a  larfje  quantity  of  brown  mud  remains  on  the  HIter.  The  dear 
dark  brown  filtrate  A  soon  becomes  turbid,  and  deposits  a  similar  mtJ* 
which  indeed  is  continually  rei>ro<Iwced,  even  after  repeated  filteriog,  litt 
tlio  liquid  becomes  decolorized,  in  which  state  it  appears  to  ooataiB 
nutliing  but  hypopho^phito  of  potash. —  If  water  be  poured  npon  ths 
brown  dfpnsit  on  the  Cher,  immediately  after  the  alcoholic  liquid  ku 
run  off,  it  dissolves  with  the  exception  of  n  tnice  of  brown-black  matter, 
forming  n  brown  wdution,  from  wliich  hvdrochloric  acid  throws  dowa  a 

treat  number  of  Inrge  yellnw  flakes  of  Phf'SorycarbyL —  But  if  the*  browB 
rposit  be  left  for  an  hour  after  the  alcohol  hus  been  p<iurcd  off — m 
>hich  case  it  nssiimcs  a  grcyt«h  brown  colour — and  then  treatol  wiilk 
alcohol,  it  ito  longer  dissolves,  but  if  water  be  rcj»eatcdlv  poured  vpoq 
it,  becomes  continually  lighter  in  colour,  and  at  last  giTyi«}i  voUow;  sjxi 
if  then  treated  with  hydrochloric  acid,  it  is  converted  into  vcllow  phuioxT- 
Carbyl.  —  This  phosoxycarbyl  becomes  I'cddi^h  yellow  when  dried  in  inf 
air,  and  bark  brown-red  in  vacuo  over  oil  of  vitriol.  AVfaeu  subj«ct«ti 
to  dry  distillation,  it  first  gives  off  a  non-iufiammable  wbit«  vapoar 
which  condenses  to  an  almost  pulverulent  substance,  then  asuiall  4|aaatitr 
of  phosjiliorus,  and  leaves  a  considerable  quantity  of  carbonaceoas  Batter* 
Phopoxycnrbyl  i«  not  poluble  in  alcohol.   (Zeiso.) 

If  carbonic  ncid  gas  be  passed  through  the  brown  6ltra(e  A  intve- 
diattdy  after  liltiation,  a  brownish  grey  substance  of  MigbiJy  luiJdr 
consifttenco  soparatea  iu  largo  quantity;  and  when  thia  is  ihrowa  u|^» 
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filter  a  colourlesa  liquid  rutia  off,  ftpparently  contaruing-  hypophosphile 
of  potaisli,  irmgiTiiicli  as,  when  pvaponitoil  to  oryneew  and  bontea,  it  gives 
off  spootancoufity  iufljniinable  }»bospl>iiretted  hydrogen  gas.  The  pre- 
cipitate collected  on  tlio  filter  assumes,  when  washed  snccessively 
with  ulcoliol  and  water,  first  a  greyish  ^'dlow,  then  a  pure  yellow- 
colour,  iu  which  state  it  appears  to  consist  also  of  phosoxycarbyl. 
(Zeise.) 

Wheu  pboephnrus  is  placed  with  alcoholic  potash  in  a  close  vessel  for 
24  hours  instead,  of  only  a  few,  and  then  filtered,  the  substance  left  on  tho 
filter  is  much  siiiftller  in  t^uaiitily,  exhiMts  a  greyish  black  colour,  and 
contains  but  lilllc  that  ik  aoluhle  in  water.  —  When  an  excess  of  phos- 
phorus is  boiled  with  aleobnlic  potiLsh,  the  bronn  etibata.nce  is  not  pro- 
duced, but  a  colourless  liquid  is  inunediately  formed,  which  appears  to 
contain  hypophospbite  of  pototih  [t>ueh  at  leu^t  is  the  caso  according  to 
H.  Hose ',{111.  27.)]  (Zeise,  J.  pr.  Chem.  26,  85;  also  Ann.  Pharm. 
41,  35.) 

8.  2iUric  oxide  <fas  strongly  charged  with  alcohol-vapour  is  not  altered 
Ly  passing  over  spongy  platinum  at  ordluary  tenipcnitiires,  but  at  a  resi 
heat  deposits  carbon,  and  is  resolved  into  carbonate  and  liydrocyiinate  of 
ammonia.  (Kulilniann,  Ann.  PAar/n.  20,  284.)  — Suljvhato  of  nitric  oxido 
introduced  into  alcohol  immediately  converts  it  into  nitrous  oihop,  without 
evolution  of  nitrogen.  (H.  Kose,  Potjiji.  74,  G06.)  —  The  snhitiou  of  sul- 
phate of  nitric  oxido  in  alcohol  (II.  447,)  gives  off  nitric  oxide  aud 
nitrous  ether  when  strongly  heated,  assuniing  at  first  a  violet  colour,  and 
finally  leaving  a  yellow  residuo  width  does  not  contain  nitric  acid. 
(Dobereiner,  .S'cAh*.  8,  253.) 

D.  JiUric  acid  decomposes  alcohol  with  great  evolution  of  boat  and 
brisk  ebullition,  a  mixture  of  various  elastic  fluids  —  the  etft^real  nitrous 
gas  of  tbo  older  chemists  —  being  evolved,  and  an  acid  liquid  remaining 
behind.  The  caseous  mixture  consists  of  nitrogen,  nitrous  oxide  (a  largo 
quantity),  nitric  oxide,  byponitric  acid  ya]>our,  aqueous  vapour,  carbonic 
acid  gas,  the  vapours  of  hydrocyanic  acid,  iLldehydo,  acetic  acid,  acetic 
ether,  formic  acid,  formic  ether,  and  a  large  quantity  of  nitrous  ether, — and 
when  passed  into  a  well  cooled  receiver,  deposits  the  greater  part  of  theeo 
vapours  in  the  liquid  form.  The  liquid,  often  small  in  quantity,  whicli 
remains  when  the  cficrvc«cenco  hns  ceased,  contains  nitric  acid,  undccom- 
pofied  alcohol,  aldehyde,  saccharic  acid  (artificial  mali^  acid),  oxalic  acid, 
together  with  other  substances  not  yet  sufficiently  examined. 

The  products  obtained  in  this  decoiu  position  of  alcohol  are  not  exactly 
derived  from  the  nitric  acid  as  such,  but  raiher  from  tho  nitrous  acid 
resulting  from  the  previous  reduction  of  part  of  the  nitric  aciil  by  the 
alcohol.  Nitrous  aciil  iu  contact  with  nitrato  of  urea  i*i  immediately 
resolved  into  water,  nitrogen,  and  carbonic  acid  giia  (VH.  ii*37).  If  then 
nitrate  of  urea  be  added  to  a  mixture  of  alcohol  and  moderately  btrong 
nitric  acid,  the  nitrons  acid  is  deconipo^rd  as  fast  as  it  fonns,  and  before 
it  has  time  to  act  upon  the  alcohol,  so  that  the  distillate  oonaists  wholly 
of  nitric  ether,  water,  anil  undecomposed  alcohol.  (Millon,  ^*  ^nn, 
C/tim.Phyt,  8,  232.) 

Faming  nitric  acid  mixes  with  about  twice  its  weight  of  strong 
Icobol,  quietly  at  first,  excepting  that  a  slight  percussion  or  dotonali<m 
heard  now  and  then.  But  soon  the  mixture  becomes  hot;  begins  to 
n've  off  bubbles;  is  thrown  into  a  state  of  the  most  violent  percii'sivo 
ebullition^  giving  oil'  largo  quantities  of  otherc;il  nitrous  gnj  iu  streauva 
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64,  468)  likewise  obuiiicil  alJeliyde.— When  3  pta.  of  80  p.  c.  aJrob4 
krgo  iiuanlity  uf  aldehyde  pa»s  over  afl  well  as  nitroiU)  eiber. 


are  ilistiHel  with  2  pts.  <>f  uiiric  aciil  of  up. 


of  a  vapour  which  tarns  red  in  the  air  and  falU  dovn;  and  on!/  a 
quaolity  of  an  acid  liquid  is  left  in  the  vessel. 

Modorutely  dilute  nitric  &vu\  dues  not  exert  any  reiiuU'kabla  aetioa 
an  equal  quantity  of  iiloubul  iil  urdiaary  temperatures;  but  on  thu  myy 
cation  of  a  gentle  heut,  so  violent  au  inluiucscenco  takes  pluee,  that 
prevent  frothing  over,  it  is  necessary  to  cool  the  v&»sol   by  pouring  ci 
water  upon  jt^  whereby  the  eflcrvcsceuco  is  diniinisbed  but  by  do 
stopped.  (Thenard,  A'.  (its/iL  4,  Id  ) 

Tiic  cun^itituents  of  tbe  ethereal  nitrons  gaa  were  all  distini^uUbed 
Theniird,  with  the  exception  of  bydiocyauio  acid,  aldehyde,  furmic  i 
and  foruiic  ether. 

The  vapour  which  is  given  off  in  the  preparation  of  Spiritus  m 
duicis  on  the  large  scale,  kills  rahbitd  instantly,  and   exerts    a  poieono 
action    im   man;   a   trace   of  hydrocyanic  acid  lutiy   be  detected    in   : 
(F.  Simon,  Br.  Arch.  32,  373.  — ^  Giiultior  de  Chaubry  (J»  Pharm  25,  Tfi 
aUo  J.   pr.  Chfm.    J9,  317),  and  Dalpiaz  (A'.  J.  Pharm,.  5,  239), 
wards  cstublished  the  prpseuco  of  the  liydrocyanic  acid   more  decidedlr. 
Gaultier   de  Claubry  also  found  formic   acid   and  formic   ether    lo    iM 
vajHiurs  given  oil  in  the  preparation  of  fulminating  mercury,  and  Dalptai 
found  a  large  ouan tit V  of  formic  acid  in  Spirifn*  nitri  dulcis. 

The  dis  illato  obtained  with  alcohol  and  nitric  acid  mnsi  conuin 
oxygon-ether  (aldehyde),  inasmuch  as  it  fornix  a  resin  with  alcoMie 
potash.    (D.bereiner,   GUb.  74.  414;  Pwfif.   24,    (JOG.)  —  UuBoa    {Sdtw, 

;r.  125,  acetic   acid  and  $■ 
tLiebiy,^ 
Ann.  P/mnn.  14,  137  and  l.")4.) 

If  nitric  licid,  water,  and  alcohol  be  arranged  in  layers  ooe  above  tii« 
other  in  a  bottle,  as  in  BljKk's  method  uf  preparinj^  nitrous  elher.  uid 
after  ihey  have  acted  upon  one  another  for  two  days  in  the  c>dd.  the 
resulting  very  arid  ethorL^al  layer  Im  decanted  off,  it  will  be  ^iind  not  to 
coniatn  ahleliydo.  It  is  truo  that  when  distilled,  it  first  yirldd  uitrooi 
ether  and  then  a  distillate  wliioli  turns  brown  with  |>ota«b,  roducoa  stiver, 
and  therefore  contains  aldehyde;  but  this  product  is  actually  ftttiiM 
during  the  distillatiou  by  the  acid  still  prej^ent.  For,  if  the  eth«nr9ai  layer 
be  neutralized  with  oxide  of  lead  before  distillation,  nn  aldehyde  [mim 
over.  Hence  an  elevuwd  tcmporaturo  is  required  for  tho  funnalioa  d 
the  aldehyde.  —  The  arid  )i({uid  from  which  the  ethereal  \myvt  haa  kmm  , 
dccanttMl,  contains  a  large  quantitv  of  acetic  acid  u  well  as  uitria  acid. 
(Oolding  Bird,  PhiL  Mfiif.  J.  14.  324;  also  J.  Phtnn.  2.i,  571,) 

Ues|M>cting  the  acid  lii^uid  which  remains  after  the  action  of  aiim 
acid  u|M>n  ah'oliol,  the  following  statements  have  been  isa«l«,  the  dificr»- 
pancics  in  which  are  prol>ahly  due  tu  tho  various  proportions  of  acid  sod 
alcohol  lifted,  and  to  the  different  times  during  which  the  hoatiM  1m 
been  continued: 

8  pta.  of  alcohol  with  24  pts.  nitric  acid  yield  1   pt.  of  oxalic  aed. 
(Bergman.)*-  14  7  pts.  alcohol  with  41  pta.  ujf  fuming  nitrio  acid  yWU      i 
i  pt.  of  oxalic  acid.  (Sa^e.) 

The  residue  of  the  dii«tillation  of  oqnni  partft  of  alcohol  and  modsralrff 
strong  nitrio  acid  does  not  contain  oxalic  acid,  but  nitric  aciil,  alonlwl.  s 
small  quantity  of  acetio  acid,  and  an  indefinite  subtlauce  which  cImm 
T^Midily;  when  further  heated,  it  gives  off  carbonio  aci«l.  nitrio  uxide^  aoJ 
nitrogen,  and  is  convi'rte*]  into  a  viscid  substance  ooiiaistiiw  of  osiiv 
acid,  and,  perhaps,  of  a  small  quantity  of  artidctal  xnolio 
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In  the  first  distillation  of  alouhol  wilU  nitric  ooid,  a  ewoet  residue  is 
lofi;  iliis  reaiiiue  distiDcd  a  second  time  with  nitrio  acid  lieoumes  bitter, 
and  if  then  again  distilled  with  nitric  acid^  yielda  uxuJic  acid.  (Douovao, 
Ann.  Ckim,  Fhy$.  1,  294.) 

5  piB.  of  alcohol  distilleri  with  1  pt  of  fuming  nitric  acid,  yield,  after 
the  ucid  liquid  has  been  evaporated  in  the  air,  a  residue  like  ^^m  arabic; 
but  5  pta.  alc-ohul  with  2  pts.  fuming  nitric  acid  yield  cryatalliied  oxuUo 
acid.    (Hermbytiidt,  Kastti.  Arrh.  22,  1.51.) 

When  I  pt.  of  alcohol  of  ^8'^  Hui.  is  heated  with  -3  pts.  of  commercial 
iiitrio  ucid.  till  it  begins  to  boil  up,  and  tho  mixture  then  romuved  from 
the  Bro,  the  acid  rcsiduo,  if  supersaturated  at  the  end  of  the  reaction  with 
caustic  or  carbonated  ammonia,  potash,  or  sod»,  assumes  a  due  red  colour. 
A  simitar  reaction  is  exhibited  by  the  residue  of  a  mixture  of  alcohol 
with  I  pt.  of  fuming  nitric  acid,  after  tlif*  ^^po^laneoHs  ebullition  has 
ee&sed.  A  red  liquid  of  this  nature  sliglitly  supersaturated  with  pota'ih 
precipitates*  metallic  silver  from  the  nitrute,  and  forms,  witli  neutral 
acetate  of  lead,  a  precipitate  which  appears  to  consist  of  saccharatc  of 
lead.   (Rouchaa,  ./.  P/tarm.  17.  116;  also  N.  Tr.  24,  2.  187.) 

The  pale  yellow  reuiduB  wliiuh  remains  after  the  dit<till:ilion  of  I  pt. 
nitrio  acid  with  ubout  0  pLa.  alcohol  of  sp.  gr.  0*85,  smeltfl  of  nitrous 
ether.  When  exfictly  neutralized  with  potash,  it  becomes  yellowish 
brown  and  nome^vhat  turbid;  docs  not  precipitate  linie-salts,  and  is, 
therefore,  free  from  oxalic  acifl;  hut  throws  down  sacch-irate  of  leid  from 
a  solution  of  the  acetate  (the  lead-R:ilt  does  not  melt  or  dissolve  percep- 
tibly in  boiling  water,  and  the  ucid  nmnionia->Alt  crystallines  in  needles). 
The  residue  neutralized  with  potash  does  not  turn  durk  brown  under  70°; 
it  has  an  oB'enzfive  soapy  smell.  —  If  the  ref<idue  after  neutralisalion  with 
potash  be  evaporated  to  a  syrupy  cons^i^tence,  in  which  case  nitmus  fumes 
are  given  off  in  abundance,  oxalic  acid  crytitalliKcs  out  from  tho  liquid. 
If  H  l»e  fractionally  di:^tilledj  nitrous  ether  pas-ses  over  at  first,  and  the 
rctsiduc  exhibits  but  a  small  amount  of  oxalic  acid;  if  the  di>4tilIation  bo 
continned  till  the  nitrous  fiunos  begin  to  appear,  a  distillate  rich  in  idde- 
hyde  passes  over,  and  the  residue  contains  a  large  quantity  of  oxulic  acid; 
on  continuing  the  distillation  still  further.,  the  quiintity  of  oxalic  acid 
still  increases,  but  the  dtbtillute  contains  but  little  aldehyde^  and,  conse- 
qnentlv,  ii>*sumetj  but  a  faint  yellow  colour  when  treated  with  potash. 
Tiie  distilluto  containing  the  larger  quantity  of  aldehyde  smells  very 
pungent,  excites  tears,  and  taste.'j  agreeably  at  lirsl,  but  afterwards  burn- 
ing like  pepper.  It  assumes  an  orange-yellow  colour  when  treated  with 
potash,  becoming  darker  when  heated,  acquires  a  soupy  smell,  and  if  then 
treated  with  sulphuric  acid,  yields  a  yellow  precipitate  of  aldehyde-resin. 
It  likewise,  when  neutralized  with  ammonia,  forms  with  nitrate  of  silver 
a  white  precipitate  which  reduces  to  silver  when  heated.  Consequently, 
aldehyde  has  passed  over  in  the  distillate,  and  o.xalic  acid  hns  been 
forme'd.  (Qolding  Bird,  PkU.  Afag.  J.  14,  324;  also  J.  Pkarm,  25, 
571.) 

If  to  the  mixture  of  I  pt.  alcohol  and  1  pt.  fuming  nitric  acid,  while 
yet  10  the  litato  of  violent  ebullition,  there  be  added  1  jit.  of  oil  of  vitriol, 
It  barst*  out    into    flame  [tliis  urvcr  «u.xefded  williin  dir  Auilmr's  r-xprricncr];    on 

mixing  these  three  liquids  in  a  retort,  violent  ebullition  takes  place,  and 
nitrous  ether  passes  over  into  the  receiver,  together  with  a  greenish, 
pleaeant-smrlliiig  oil  which  Boats  upon  it.  (^Bnignalelli,  Srhw.  J.  4,  2j0.) 
Uranio  nitrate  dissolve*]  in  alcohol  decomposes  it  when  heated,  and 
forms  nitrona  ethor.  (Bucholz,  A,  Gifd.  4,  153.)  — Nitrate  of  ulckol  dow 
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not  dissolve  in  ahsolato  alcohol,  bat  causes  an  erolution  of  beat,  aasoBMi 
fir^t  a  yellow  an<l  then  a  green  colour,  and  emits  an  ethereal  odnur.-J 
JVlercuric  nitrate  aod  iiitrate  of  silver  lieat<>d  with  alcohol  and  oxc««0  li 
nitric  acid,  yield  the  above-mentioned  products  fonncd  by  nitric  aci^ 
and  likewise  a  precijiitatc  of  fulminate  of  mercurr  or  silver. 

If  tu  a  mixture  of  eqtial  piirt:^  of  ulcoliol  and  nitric  acid,  a  small  qtun- 
tity  of  iodine  be  added  during  the  violent  action,  this  action  immediately 
ceases,  nitrous  oxide  gas  ia  slowly  evolved,  and  a  few  oily  drops  are  pre- 
cipitated, probably  c^Dsietiug  of  iodal;  if  the  iodioe  id  in  cxoese,  the  dropi 
exhibit  a  green  ur  red  colour.  —  Bromine  acts  upon  a  mixture  of  alootiol 
and  nitric  acid,  in  a  fiiniilar  manner,  excepting  that  it  liberate*  nitric 
oxide  instead  of  nitrous  oxide.  (Aime,  An/i.  Vhim.  Ph^s.  Q4,  217;  aliO 
Ann.  l^hai-m.  2a,  258;  aUo  J,pr.  Chem.  12,  188.)  w^H 

10.  ffypoehiorou*  a^id  converts  alcohol  in  acetic  acid  and  an  oily 
liquid,  without  evolving  chlorine  or  carbonic  acid  gas.   (Balard.) 

Alcohol,  through  whirh  cbh>rio  oxiilc  t:as  is  paaaed.  acquirer  a  dtrp 
yellow  colour,  and  a  fruity  odour  mixed  with  that  of  chlorine.  It  lose* 
the  chlorine-odour  in  a  few  hours  and  turns  sour,  and  rf  then  subjected  lo 
fractional  dii^tillalion,  yielda  n  yellow  liquid,  which  has  a  ecarcely  \kt- 
centiblo  acid  reaction,  an  agreeable  fruity  odour,  and  perhaps  con^i^Unf 
chlorous  ether,  C*H*0,C10^;  in  a  few  hours  this  Tnjuid  givea  otf  chlorin^ 
and  is  wholly  cuuverted  into  acetic  cth^r.  In  the  retort  there  remaioA  » 
etrongly  acid  liquid  which  smells  of  nc-etic  acid.  The  same  di.stilUtc  is 
obtained  when  pieces  of  fused  and  solidified  chlorate  of  potash  in? 
gradually  added  to  a  mixture  of  alcohol  and  oil  of  vitriol  in  a  tubulat«<l 
retort;  each  piece  causes  brisk  etforvcf^ccnce  and  evolution  of  chlortue  sti<l 
chlorous  other;  but  acetic  ether  ']«  evolved  at  the  same  time,  and  ftODif- 
times  nothing  else.  (Soubeiran,  .Jri».  C/jtvt.  P/ij/s.  48,  1^2.)  — Derrbl 
observed  Jong  before  {GiW.  3G,  103),  that  on  distilling  a  gradually  p^^ 
pared  mixture  of  12  pts.  alcohol,  2  pts.  chlorate  of  potash,  and  1  pt.  otl 
of  vitriol,  acetic  ether  is  given  off.  —  If  the  oil  of  vitriol  causea  great  rifo 
of  tempemture,  the  mixture  takctt  lire.  On  mixing  10  grains  of  cUoiale 
of  potitsh  with  4  dniniit  of  alc^diol,  and  then  adding  about  6  drams  td  oil 
of  vitriol,  blue  fiery  bubbles  rise  up  and  ^ct  tiro  to  the  mixtaie 
(Accum.) 

A  few  drops  of  CfiUyrie  acid  poured  upon  nlcohol  cause  it  to  Uk%  firr. 
(Langlois,  J.  Chim.  mM,  IG,  382  ) —  Concentrated  chloric"  acid 
alculiol  of  40'  Dm.  into  very  strong  acetic  acid,  at  the  same  tinia 
it  to  i>oil  violently,  nnd,  if  m  small  quantity,  to  take  lire.  If  the  chloric 
acid  and  alcohol  are  more  dilute,  anil  are  mixed  iu  a  long  glass  tub«, 
tilight  detouations  are  beard  from  time  to  time,  and  after  each  detooBti*in, 
the  yelhtw  colour  of  tlie  mixturo  disappears  for  awhile.  (J^cr^ll••''  *•->■ 
Vhim.  Phyf.  45,203;  also  Pirjg.  20,  501.)  —  Ulieu  alcohol  iy 
added  to  chloric  acid  in  the  proportion  of  2  pts.  alcohol  tu  la  ch.<>i ■«»«•>«. 
a  violent  cxplo^iiou  which  bursts  the  tube  takes  place,  aa  soon  ma  aboat 
1  gramme  of  the  alc^ibol  has  been  addotl.  (J.  Pharm.  18,  38.5.) 

When  1  vol.  concentrated  PtrcJUoric  acid  ia  distillc<i  with  S  volsk  of 
90  per  cent,  alcohol,  alcohol  passes  over  first;  then  as  the  boiling  pMit 
rise*],  common  ether  nuiko^  ii^  appeiiranco  in  the  distillate;  oftorwaritf 
white  fumes  arif^c,  which  yirld  a  distillate  enielling  of  oil  \ii  wiot;  anJ 
the  re-sidue  turns  black.  Thc^  acid  does  not  npjK-ar  to  Ik*  dccompMod  (• 
this  reaction,  but  yields  more  ether  when  disiiUcil  with  a  fr«eh  i|iuuiKitr 
of  alcohol.  —  No  such  compouud  as  |>crchioroviDic  acid  (analeggna  torn 
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pbovinlo  aoid)  ia  obtained  by  mixlug  alcohol  with  pcrcblorlo  acid,  even  at 
nigh  temperatures.  (Weppen,  Ann.   Fharnv.  29,  317.) 

11.  A  mixtnro  of  4  grms.  of  moderately  strong  Bromie  acid  and 
4  gnns.  alcohul  becomes  coloured  almost  instantly,  and  rises  to  a  state  of 
brisk  ebullition,  giving  off  large  quantities  of  bromine  vapour  and  acetic 
ethor  (no  carbonic  acid);  the  residual  y^illow  liquid  cfmtains  acetic  acid  and 
a  !?niall  ijuantily  of  hydrobromlcacid,  formed  by  the  action  of  the  liberated 
brouiine  on  the  excels  of  akobol.  If  the  bromie  acid  is  in  excess,  the 
alcohol  is  wholly  converted  into  ^ettc  acid  and  acetic  ether.  (SeruUas, 
Ann,  Chim.  Pht/s.  43,  -203.) 

12.  When  a  solution  of  SeUnious  acid  m  alcohol  is  distilled,  a  small 
quantity  of  selenium  is  reduced,  aud  a  distillato  is  obuiinetl  which  smells 
of  common  ether  and  nitrons  ctbcr,  and  from  which  chloride  of  c^klcium 
does  not  separate  any  ethereal  liquid.  A  mixture  of  alcohol,  selenious 
acid,  and  oil  (>f  vitriul  yieltis  a  con.fiderable  quantity  of  reduced  selenium, 
and  a  distillato  having  an  iutolomblo  odour.  (Bcrzelius,  Ann.  C^im.  Phya, 
0,  180.) 

13.  Absolute  alcohol,  at  ordinary  temperatures,  slowly  absorbs  the 
vapour  (if  anJitfdrous  Sulphuric  acid,  and  yields  crystals  of  sulphate  of 
e&rbyi  C'HS^SO*!,  together  with  ethionic  acid,  isothiouic  acid,  sulpho- 
vinic  acid  (which  acids  may  lie  rcgardeil  as  compounds  nf  ulooliul  with 
anhydrous  sulphuric  acid),  and  liydrated  sulphuric  acid  (Magnus,  Po<jy. 
47,  50'J.)  —  On  distilling  a  mixture  uf  absuluio  alcohol  and  anhydrous  sul- 
phuric acid  wliich  has  been  made  in  ^ucli  i\  manner  as  to  avoid  all  rise  of 
temperature,  undeconipoaed  alcohol  pajj^es  over  :it  first,  provided  tliat  the 
sulphuric  acid  is  tiut  in  exces^;  then  coitmiun  uthcr,  wtiicli  is  always 
formed  unlei^s  the  sulphuric  acid  is  in  very  groat  excess;  then  snlpburous 
acid  and  ulefiantga'?,and  acolourlees,  strongly  acid,  viscid  liquid,  probably 
a  compound  of  sulphuric  acid  with  a  hydrociirbon,  which  yields  oil  of 
wine  when  digested  with  water.  (Kuhlmann.)  —  A  mixture  of  2.31'7  pta. 
(2  At.)  absolute  alcohol,  and  100  pts-  (1  At.)  anhydrous  sulphuric  acid, 
begins  to  boil  at  120°;  gives  nil'  i.'U  85  pUj.  of  undecomposed  alcohol  at 
135  ;  and  above  135  ,  yields  ether,  sulpliurous  acid,  olefiant  gas,  ami  the 
viscid  liquid.  The  ether  proiluccd  iti  ibis  reaction,  and  proceeding  from 
I*D'75  pts,  of  decomposed  alcohol,  amounts  to  24  per  cent.  —  115  85  pts. 
(1  At.)  alcohol  and  100  pts.  (I  At.)  sulpliuric  acid  give  off  between  120^^ 
and  130^,  a  certain  quantity  of  ukuhal  without  ebullition;  then  at  135^, 
at  which  temperature  tlio  mixture  bi-gins  to  boil,  21*23  pts.  of  alcohol 
couiaining  cthori  then  between  1 10"  aud  ITd"",  23  pts.  of  puro  etlier;  and, 

and  the  viscid  liquid. 

24  ;t  p.  c.  ethor.  — 
Hfi'XH  pts.  (3  At.)  iilcoliol  und  [10  pt».  (4  At.)  sulphuric  ncid.  The 
colourless  viscid  niixturo  hoil.s  completely  at  140^,  docs  not  give  off  any 
undccomposed  alcohol  hctwecn  \-i\T  .iml  181)",  but  only  ether  (amounting 
to  44"25  percent,  of  the  aleuhol),  aftt-r  which  it  yitdds  eulphuroua  ucid 
ga«,  and  at  200,  olefiant  gus,  together  with  the  colourle^5,  viscid  liquid. — 
77-2-J  pts.  (2  At.)  alcohol  aud  100  pts.  (3  At.)  sulphuric  acid  do  not 
yield  any  alcohol,  but  betwuen  140  and  IGO  ,  give  oil'  ether  (amounting 
to  1613  per  cent,  of  the  aU>»hol);  then  at  170  ,  sulphuroua  acid  aud 
olefiant  ga-*;  and  at  iKir,  aulphiimus  acid  gan,  oil  of  wme,  and  wutor.— 
5702  pt«.  (I  At.)  of  alcohol  an«l  lOU  pta.  (3  At.)  of  sulphuric  acid  yield, 
between  120^  and  140^,  sulphurous  acid;  at  150^,  the  viscid  liquid  which 


couiaining  ether;  then  between  1 10"  aud  175"',  23  pts. 
lastly,  at  175',  sulplinrotis  flcid  [and  nirliiiitt  gJL'*  ?]  ai 
The   tl4fi2    pts.    of  iilcohol   thns  decomposL'd,  yield  2 
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yields  oil  of  winc  when  mixed  ^ith  water;  at  160^,  anlphnrotis  mdA 
olt'finnt  gas;  nndat  180",  the  viscid  liquid,  nfter  which,  at  yoif,  the  resi( 
swells  up.  —  With  1  At.  alcohol  to  4  At.  tuljihuric  acid  the  same  result 
ohtnined^  excepting  that  aohjdrous  sulphuric  acid  likewise   paMes  ovi 
Eolidif)-ing  at  0°. 

In  examining  the  action  of  ^7  of  Vilr-iol  on  alcohol,  there  are  tlii 
8tage.s  to  be  cowsiilered:  a.  Formntion  of  Sftlphovintt^  acid;  —  6,  Formi 
lion  nf  Ether  and  Water;  —  e.  Fonnation  of  Sulphurvxu  acid,  Ol^fiaMt 
Oil  of  Wiue^  Carbonic  acid,  Acetic  acid,  Carboriaceotu  matteTf  ±c. 


a.  FormatioH  of  Sulph4mnic  aoid* 

Oil  of  vitriol  mixes  with  alcohol,  producioi^  oonsidenible  evolatjoa 
heat,  often  suHicietit  to  boit  the  alcohol,  whi<.-li  .still  remains  iiDC4>nihiB«^i 
and  U  then  convertc*!,  together  with  the  alcohol — provided  the  latter  W 
not  kept  very  cold — into  sulphovinic  and  dilute  Kulphnric  acid. 

This  fornuLtinn  of  Aiil]iht>vinic  acid  was  discovered  hy  Serturner.  Tl 
indication  hy  which  it  raav  he  known  to  have  taken  place  is,  that  tl 
mixture,  when  diluted  wiili  water  and  dipested  with  excess  of  oxide 
lead  or  carhouatc  of  baryta  or  of  lime,  yields  a  smaller  quantity  of  m 
phate  than  that  which  is  due  to  the  oil  of  vitriol  used, — and  that  tl 
liquid  liltuied  from  this  Fnlt  contains  an  easily  soliihlt%  crystalline 
the  Kutphovinate.  Since  sulphuric  acid,  hy  conversion  into  aulpborinic 
acid,  loses  half  its  capacity  of  Faturation,  inasmuch  as  1  At.  C*HH)*.2S0* 
saturates  no  greater  tjuanlity  of  base  than  J  At  S0^  the  tjunntity  of  eal- 
phovinic  acid  produced  in  the  mixture  may  likewise  bo  cnleulainl  froa 
the  quantity  of  base  which  the  mixture  can  saturate  after  the  action  has 
taken  place. 

When  1  pt.  of  the  most  highly  rectified  spirit  is  rapidly  mixed  with 
1  pt.  oil  of  vitriol,  the  teniperatnre  of  the  mixture  rUes  t<»  87^;  and  1  pi. 
of  the  same  spirit  with  2  pts.  sulphuric  acid  rises  to  94^.  The  faitttr 
mixture  is  dark  red,  hut  becomes  black  in  a  few  dayn>  and  emits  a  distiod 
odour  of  ether.  (Fnnrcroy  A:  Vanquelin,  Ann.  C^im.  2ti,  203  ) 

1  pt.  of  of  alcohol  of  iO^  Bm.  cautiously  mixed  with  1,  2,  3,  or  0  pU. 
of  oil  of  vitriol,  yields  a  colourless  mixture,  which,  if  1  or  S  pts.  of  add 
are  tued,  smells  distinctly  (»f  alcohol,  while,  with  3  pts.  acid,  the  od^yorof 
alcohol  is  scarcely  perceptible,  and  with  8  pis.  acid,  it  vanishes  altogether; 
but  if  the  liquids  be  piiddenly  mixed,  the  heat  evolved  causes  ih©  mixtart 
to  turn  brown,  and  if  the  qiiatitity  of  oil  of  vitriol  is  twiee  or  thrtw  ItiDft 
that  of  the  alcohol,  the  odour  of  ether  becomes  perceptible.  (Boaliir. 
J.  J^har-m.  1,  103.) 

100  |.t6.  of  alcohol  rapidly  mixed  with  100  pts.  of  oil  of  Tilriril,  Ami 
browu  mixture,  but  if  the  oil  of  vitriol  be  drupped  into  the  alcnbol  •» 
slowly  AS  not  to  can^o  any  ri^c  of  tetnperaturi',  a  yellow  mixtate  if 
obtained.  200  ^'ts.  of  the  tirst  mixture  diluted  after  14  days  with  waUr 
and  mixed  with  aceliilc  of  lend,  yield  90  32  pts.  sulphate  of  lead;  WO 
pis.  of  the  second  mixture  similarly  treated,  yield  lODOR  ptv.  snipliate  «i 
Jfad.  Hence,  out  of  the  HI  6  pts.  of  anhydrous  sulphuric  acid  cooUrBfJ 
in  the  100  pts.  oil  of  vitriol.  2;)  8  pts  remain  unaltered  in  the  lint  cxp*- 
ment,  and  2H'7  in  the  secoud.  (J.  A.  Buchuer,  li'^pni,  19,  198.) 

If  11  mixture  of  eoual  part.«  of  nicohol  and  oil  of  Titriol  be  dtatHM 
till  about  half  the  etner  which  it  is  capable  of  yielding  baa  pMetd  ovtc 
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it  will  ibcn  be  found  tn  contain  more  sniphovinic  ncid  (Imn  before  tbo 
flistillntion.  The  rw^iHiip  lofi  after  all  the  ctbor  is  dialil!«>d  over,  still 
coutAins  sulpboviiiic  aciti,  but  if  it  baa  been  lieated  cnoiigb  to  conTert  it 
into  a  carbonaceous  masa,  it  no  longer  oontaius  that  atnd.  (A.  Vogel, 
Gifb.  m,  84.) 

Wben  equal  parts  of  alcohol  of  flp.  gr.  082  and  oil  of  vitriol  are 
mixed  together,  |  of  the  sulphuric  acid  are  converted  into  sulphovinic. 
(Hennpl.) 

In  a  iiiixture  of  ot^nal  part«  of  80  per  cent,  alcohol  and  oil  of  vitriol, 
\  of  the  fiulphuric  acid  are  tbaa  converted.  (Dulk,  Berl,  Jahrb.  lB20j 
882.) 

If  a  basin  containin;?  I  pt.  of  alcohol  be  placed  near  another  contain- 
ing oil  of  vitriol  of  pp.  gr.  I  830,  both  being  unHer  a  bell-jar  not  exhausted 
of  air,  the  alcohol,  as  it  evaporates,  is  quickly  absorbed  by  the  oil  of 
rilriol,  but  the  mixture  does  not  become  perceptibly  warm;  on  saturating 
it  with  carbonate  of  Irarytu,  half  the  ttiljjhiiric  acid  is  found  to  Iw  ctm- 
rerted  into  sulphovinate,  so  that  the  qiianiitv  of  bnryta  combined  with 
the  sniphuric  acid  is  to  that  which  is  coinfilntvt  with  the  salphovinic  acid 
almost  exactly  a-'s  2  :  1.  Even  when  t!ie  alcnlml  m  in  great  excess,  only 
half  of  the  sulphuric  acid  is  converted  into  feulphovinic.  The  portion  of 
sniphuric  acid  which  remains  unaltered  must,  after  this  change,  contain 
8  At.  water  : 

C*H*0»  +  4(HO,SOS)  =  C'H''O«,230a  +  2(2HO,80«). 

ence  sulphuric  acid,  after  it  haR  taken  up  2  At.  water,  is  no  longer 
pnble  of  forming  nulphovinio  acid.  (Mug-nun,  Pn</(/.  27.  274.) 
When  1  pt.  oil  of  vitriol  of  ep.  gr.  1  840  ia  mixed  with  from  |  to  1  pt. 
of  al)suiule  alcohol,  in  such  a  manner  as  not  to  make  the  mixture  hot, 
f  of  the  ftulphuric  acid  are  converted  into  Kulphovinic,  to  that,  when  this 
mixture  of  the  two  liquids  in  equal  portions  ia  diluted  with  water  and 
mixed  with  chloride  of  tmrium,  only  from  2I'7  to  2'2S  per  cent,  of  sul- 
phate of  baryta  is  precipit.ited.  The  more  the  sulphuric  acid  is  diluted 
with  water,  the  smaller  is  the  quantity  of  it  converted  into  sulphovinic 
acid;  and  the  formation  of  thi.s  compound  ceases  altogctbcr  when  the  sut- 

Sburio  acid  Is  reiluced  by  dilution  to  a  sp.  gr,  of  1'03  (  =  yHO,S0*). 
fuflos  {KfUlH.  Arch.  12,  18T,  18,  371.) 

When  I  At.  (49  pts  )  of  oil  of  vitriol  is  added,  slowly  and  with  agita- 
tion, eo  that  no  beating  may  take  place,  to  I  At.  (from  4G  to  55  pts.)  of 
Absolute  or  of  H5  per  cent,  alcohol  surrounded  with  a  mixture  of  ice  and 
salt,  a  mixture  is  formed  containing  no  sulphovinic  acid,  that  aciil  not 
appearing  in  it  even  after  several  days,  provided  it  bo  kept  siirruuuded 
with  melting  ice.  But  at  higher  temperatures,  even  between  H-lO'and  15^, 
sulphovinic  aciil  is  gnidually  produced,  ho  that  after  three  or  four  days 
77  per  cent.  «jf  the  aulj'huric  acid  is  convertcii  into  it.  The  wime  change 
takes  place  in  a  few  hours  between  30°  and  ;3.i  ,  and  in  a  few  miuulcs  if  ibo 
mixture  be  immersed  in  boiling  wiiter;  but  strong  sunshine  has  no  eflect 
Qpon  it.  If  a  large  quantity  of  alcohol  be  poured  into  the  i>il  of  vitriol  so 
that  strong  heating  takes  place,  the  formaiiou  of  sulphovinic  acid  is  com- 
pleted in  an  instnnt.  This  quantity  of  Bulpliovinic  acid  is  not  increawd  by 
leaving  the  liquids  together  for  a  longer  time.  When  the  alcohol  and  sul- 
phurio  acid  are  mixed  in  equal  parts,  the  quantity  of  sulphuric  acid  con- 
vcrtoil  into  snljdiovinic  never  exceeds  77  pts.  in  100.  —  When  2  At. 
absolute  or  85  per  cent,  alcohol,  are  mixed  with  1  At.  oil  of  vitriol,  the 
phenomena  are  produced;  but,  in  thisoaijo,  the  formation  of  the  sulpho* 
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vtnic  acid  may  be  prevented  by  coolings  even  more  easily  I  ban  id  tlie  fortum 
and  on  heating  the  mixture,  the  quantity  of  «ulpliuric  acid  cunrerted  intgj 
fiulpbuviuic  never  exceedH  73  ur  74  per  cent.  —  When,  on  tbe  utbcT  bauu 
1  At.  nlcuhol  is  mixed  with  2  At.  oil  of  vitriol,  sulphovinic  acid  u  fnmrQ 
nndcr  all  conditions,  even  at  ibo  lowest  temperatures,  and  the  proportiofl 
of  Bulphuric  acid  converted  into  Buljdiovinic  \a  never  le«s  tban  ^^  p4 
cent.  It  makes  no  diflfercnce  wbctlior  the  alcohol  l>e  i>ourcd  into  thv  <m 
of  vitriol,  or  the  contrary;  whether  the  mixture  be  couled  or  not;  whctbtf 
it  be  left  to  btand  for  some  tiuio  and  then  heated  iu  builiug  watcr-^ 
whereby  it  does  not  suffer  any  loss  of  weight  (a  proof  that  even  tJie  poJ 
tion  of  alcuhol  not  actually  n.sed  fur  the  formation  of dulpbovinic  acid,  htt 
entered  into  some  state  of  combination) — or  not.  ^Millon,  «V.  Ann,  CkiM, 
J*ht/8.  19j  227;  also  Comp.  rend.  23,  030.) 

In  a  mixture  of  1  pt.  oU  of  vitriol  und  1  pt.  water  mixed  with  4  yU, 
of  alcobul,  no  sulphovluicacid  is  produced;  but  if,  froni  thii>  inixtuxe,  4  pt«. 
consisting  of  water  and  alcohol  bo  dlf^tillcd,  a  residue  will  be  left  conUin- 
ing  a  large  quantity  of  sulphovjnic  arid.  Hence,  as  the  proportion  of 
water  diminishes,  the  alcohol  takes  from  the  water  a  portion  of  the  &ui* 
phuric  acid.  (Hcnnel.  ] 

Since  a  mixture  of  equal  parts  of  oil  of  vitriol  and  1^5  per  cent,  alcohol, 
in  which  2  At.  sulphuric  acid  are  mixed  with  1*8  At.  alcohol,  dues  not 
boil  below  a  tompemture  between  1  Ti"^' and  124\all  the  alcohol  in  ii 
must  be  iu  the  combined  Htate,  altliou<;h  2  At.  fiulphuric  acid  require  uolv 
1  At  alcobol  to  form  siilphovinic  acid.  —  A  mixture  of  9  pt«.  oil  of  vitrei 
and  5  pts.  of  85  per  cent,  alcohol,  in  which  2  At.  sulphuric  arid  an* 
brought  in  contact  with  1  At.  alcohol  itud  i}  At.  water,  contains  all  tb" 
alcohol  in  the  form  of  sulfihoviuic  acidj  for  dry  chluriue  }Ni&se«i  ibrouv'^i  it 
docs  not  form  hydrochloric  ucid  gus.  —  A  mixture  of  0  pts.  oil  of  vitriol 
and  .5  pta.  of  85  p.  c.  aleohol,  or  —  which  corner  to  the  same  thing  —  of  Vi 
pts.  (2  At.)  nO,SO»,  and  55  pts.  (1  At.)  HO,C'H''0%  should,  acoordin;;  to 
ordinary  viewH,  contain  sulphoviuic  acid,  hydiuted  sulphuric  acitl,  iM 
free  alcoliol: 

2[2(HO,S(y)  +  HO,Cni"0»]  -  C*H«O*»2S0»  +  2(3!IO.SO»^   +  C*%lHy. 

But  as  no  hydrochloric  acid  is  formed  on  passing  dry  chlorine  throng  iht 
mixture  (free  alcohol  immediately  yields  hydrochloric  acid,  but  solpbo- 
vinic  acid  is  not  decomjiosed  by  chlorine),  and  as  the  boiling  point  u 
considerably  higher  thun  timt  of  alcohol,  it  follows  that  all  the  alcohol 
must  be  combined  with  all  the  sulphuric  acid,  in  the  form  of  sulphovinir 
acid,  and  the  water  muat  bo  united  with  this  compound,  not  wilh  frc» 
;Bu1phuric  ncid: 

b  2(H0.8C>»)  +  UO,C*H*0=  -  C*H«0'.2S0>  +  .IHO. 

Also  on  mixing  2  At.  HO,SO^  with  I  At.  HO,C'H»0'  and  1  At.  HO.  i 
mixture  is  producetl  which  docs  not  boil  below  140^,  is  not  dcc-ompo«nl  l>r 
cldorino,  and  must,  therefore,  be  regarded  as  C^H*0',2SO'  +  4HO.  (Lichi^. 
Ann.  Pharm,  30,  129.) 

With  a  larger  quantity  of  water,  no  enlpliovinio  itcid  i«  forpMd  ol 
ordinary  teniperaturets  but  on  the  application  of  heat,  it«  formatioB  tfom 
on:  dfi  \ils.  (1  At.)  oil  of  vitriol,  mixed  with  3G  pts.  (4  At.),  or  54  pu 
(ij  At.)  water,  aitil  an  indefinite  quantity  of  alcohol,  produce  no  6alph>»- 
vinic  ncid  ut  ordinary  tem)H?ratures,  but  this  mixture^  when  hmX/hi 
yiehls  nearly  as  much  sulphoviuic  acid  as  oil  of  vitriol  produces  villi 
alcuhol  alono;  the  sulphovinio  acid  may  be  obtained  b^  n«utj«]isiii^  tW 
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hot  mixture  with  carbonate  of  limo.  —  Honce  also  the  qiiaotlty  of  Bulpho- 
Tinic  acid  iu  mixtures  of  oil  of  vitriol  and  alcohol  is  increased  by  heating; 
for  the  dilute  sulphuric  acid  produced  iu  the  colJ,  together  with  the  sin- 
phovinio  acid,  acts  upon  the  reniaiuiiig  alcohol  wheu  heat  \a  applied,  aod 
forms  more  sulpbovinic  acid. — Such  a  mixturo  of  2(H0,S(V),  4H0,  and 
alcohol  must,  when  heated,  produce  very  dilute  sulphuric  acid,  in  addition 
to  the  sulpboviaic  acid.  It  thereforo  boila  at  a  temperature  below  that 
of  sulpbuTJnio  acid,  giving  off,  first  tho  water  of  the  very  dilute  sulphuric 
acid  toother  with  free  alcohol,  and  when  the  distillation  has  gone  on  so  far 
that  only  ^HO  are  combined  with  2S0-^  (which  compound  b<ii)a  between 
130^  and  lil*'),  the  miphoviaic  acid  is  likowiso  decomposed  (between 
124"  and  127),  and  yields  ether.  (Liebig,  Afin.  J'/utnn.  i),  36.) 

In  the  formation  of  eiulphovinic  acid,  the  sulphuric  acid  appears  to  act 
by  itd  affinities  for  water  and  for  alcohol  simultaneously-  One  purlion  of 
the  acid  unite»  with  alcohol  to  form  .sulphovinio  acid,  and  its  saturating 
power  being  thereby  rciluced  one-half,  it  gives  up  half  its  combined 
water  to  (he  icmaining  ))ortton  of  the  oil  of  vitriol,  till  tho  latter  is  con- 
verted into  t^rhydrated  sulphuric  acid: 

5(HO,S03)  +  aC^H^Cy  «  2(R0,C*H»03,2S0=»)  +  3HO>SO». 

This  equation  follows,  at  all  events,  from  the  experiments  of  Duflos, 
acoirdtng  to  which,  absolute  alcohol  converts  80  per  cent,  of  sulphuric 
acid  into  sulphovinic,  and  from  those  of  Alillon,  who  found  that  absolute 
or  b5  p.  c  alcohol  converts  77  per  cent,  of  ouiphuric  acid  into  sulphovinioi 
in  this  result  it  is  certainly  remarkable  that  85  p.  c.  alcohol  should  pro- 
duce as  much  sulphovinic  acid  as  absulute  alcohol,  although  tho  quantity 
of  sulphuric  ucid  converted  into  the  tcrhydrato  must  bo  greater  in  the 
former  case  than  in  the  hitter.  Coiioiderin^,  however,  tho  contradictory 
statements  mailo  by  other  ol>servers,  we  cannot  regard  this  equation  as 
positively  established,  certainly  not  as  true  for  all  temi>erature8,  inasmuch 
as  Liobig  found  that  more  sulphovinic  ucid  is  produced  at  higher  than  at 
ordinary  temperatures. 

100  pts.  of  a  mixture  of  equal  parts  of  absolute  alcohol  and  oil  of  vitriol 
should  accordingly  contain  Jj5102  pts.  of  H0,C*H*0',2S0*,  13-673  pts.  of 
8H0,  SO',  and  31-225  pts.  of  absolute  alcohol  iu  excess.  But  this  excess 
of  alcohol  must  be  luo&oly  combiued  with  one  or  other  of  the  two  acids, 
ftiooo  tho  boiling  point  of  the  mixture  is  above  IOC,  and,  according  to 
Liebig,  no  hydrochloric  acid  is  formed  by  passing  chlorine  tlirough  it. 

By  heating  tho  mixture  of  alcohol  and  sulphuric  acid  with  excess  of 
water,  all  tho  sulphovinic  acid  may  be  decomposed,  the  water  breaking 
up  the  combination  of  the  alcohol  and  sulphuric  acid.  When  a  mixture 
of  alcohol  and  oil  of  vitriol  is  distilled,  with  frequent  addition  of  wator, 
all  the  alcohol  passes  over,  and  the  residue  no  longer  oontaiua  sulphovinic^ 
bat  only  dilute  sulphuric  acid,  (tionnol.) 
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6.  Formation  of  Ether  and  Water, 

A  mixture  of  1  pt.  alcohol  and  between  1  and  2  pts.  oil  of  vitriol, 
heated  in  a  distillatory  apparatus,  boils  between  120°  and  140°,  at  first 
giving  ofi  ether,  together  with  more  or  less  of  undecomposed  alcohol,  then 
at  140"  scarcely  anything  but  ether,  then  at  160*  other  witli  water,  and 
at  length,  when,  in  consequence  of  this  decomposition  of  the  alcohol,  the 
proportion  of  euli^huric  acid  has  become  excessive,  and  the  temperature 
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^^^^  ETIIYLBSE:  PRIMARY  KUCLBUS  C<H*.  ^^H 

Heen  aboTO  1^0'^  (he  niiitiire  gives  off  enlphoron*  «c3d,  oleflanl  g4Pi 

of  winp,  rtinl  oilior  producU  hereafter  to  be  ponsidered,  with  which,  up  tl 

SOO"^,  B  ^nial)  (|U!iTitity  of  otlipr  still  continiips   to  (llRtil   over.      If.  liow 

I  0vor,  tho  fllroliol  t»e  nlUiwnd   to  How  coimtanily  into  the  tosaoI  w  w  b 

I  Utuiutniu   the   proportiuo   of  about  0  pt«.   ulcoliol  to  0  pt«.   oil   of  vitrii 

I  (p.  J 72),  neither  euljdiurottA  ncl<l  nor  tbe  Bubse^iuvutly  ineutioDi:><i  firo 

flucts  Hte  formcfi  (excepting  a  small  quantity  of  sulphovinatti  of  wiu^oil] 

but  tbe  alcohol,  ab  frtst  tm  it  in  ttupplied,  \*  given  off'  n^in  in  th?  fi>rm  o 

-  Water  and  etber,  ho  that  a  given  qiiantity  of  oil  of  vitriol    in  cawbU  « 

[  «}onvortiug  a  Ifir^  quantity  of  alcohol   into  wnter  and  ether;    tho  ntid 

however,  conetuiitlv  uiininiflbea  iu  otherifying  power,  00  thai  a  continually 

greater  quantity  of  undooomjiosed  alcobol  pasaos  over  with  the  etlior  airt 

'Water.     Tho  reabluc  of  the  etber-preparation  coutatna  no  ftulphorinie  ac^ 

hut  only  bydrated  sulpburio  aotd. 

a,  Experimenu  wUk  Oil  of  Vitriol  and  AhsoluU  A  IcoM, 

Oil  of  vitriol  and  absolute  aloohol^  mixed  in  eanal  portioni  ud 
heaietlf  wbilo  fresh  alcuhol  is  admitted  ati  fast  as  it  is  deconkp<»i5ed,  yiul'll 
nt  first  a  distillate  of  sp,  gr.  0-768.  The  sp.  gr.  of  the  distillate  llic«_ 
riftpd  gnuhmlly,  till  the  oil  of  vitrird  is  converted  into  bihydrated  mW 
phuric  acid,  hy  additif>n  of  water  doriveil  from  tho  aloolml.  at  which 
litngo  of  the  process  the  sp.  gr.  nf  the  dii<tilIato  becomes  equal  to  thai 
of  tho  alcohol  which   flows   in,  aud  rotnains   so.    (Mitacherlich,  Fogf^ 

|ai,279.) 

A  roixtiiro  of  100  pte.  (9  At.)  oil  of  vitriol,  and  47'81  pte.  (1 
fthsotntc  iilc<diol  bolls  at  100*^,  from  that  temperature  till  165*  giv* 
6thcr,  and  above  165^  sulphurous  hcid.  &c.     Tho  ether  amount*  to  22  p. 
of  the  tiloohol.     With  this  proportion,  and  under  the  ordinary  prconMh 
the  boiling  begins  between  130''  And  HO"*,  and  othor  alnne  without  ai 

[ftlcohol  distiU  over  from  the  beginning.     But  in  a  distillatory  appant 
exhaui5t(-d   of  air,   and  connected    with  a    receiver   surronodoti    with 
freeiting  mixture,  the  mixture  begins  to  \mA\  ai  80*,  and  from  that  U 
perature   to   104*.   one-fonrch  of  tho  alcohol   eoutaiucd  in  the  uiixt 

I  aistils  OTOT  without   any  ether,  and  between  104*^  and  146*.  wbilp  t 
are  di.oengagntl,  which  condense  to  an  ftromatic,  iKbar]»-iit«i'  uri 

oil,  and  an  nqueona  solution  of  sulphuroas  acid.     If  air  b<- 

I  into   the  apparatufn,  and  tho  heating  continued,  not  a  tnu^e  vf  e 

[obtained,  but  only  flulphumns  ncid,'"i\c.     Hence,  when  tho  aim 

rressnre  is  removed,  no  ether  is  obtained,  but  fin*t  alcohol,  and  lh*n 
04^,  a  sort  of  wine-oil,  together  with  water  uud  sulphurous  aoid.   (K«bl< 
maon,  Ann.  Pharm.  33,  217  ftnd  318.) 

A  mixture  of  oil  of  vitriol  and  absolute  alcohol  in  eqoal  portloaa,  Icoyt 
for  some  time  at  a  temperature  between  75"  and  100^  yieltia  a  lUaUhM 
of  sp.  gr.  0*817,  consisting  of  a  Jargc  quantity  of  alcohol,   and  a  ■man 
quantity  of  ether.     At  1 12^,  it  begins  to  boil  slightly  and  in  eaiall  bah- 
hlca,  —  ocaAing,  however,  aftor  a  ehort  time  unloee  the  heat  be  mijt«d,^ 
[ftiad   botweCD   111"  aud  110^,  yields  a  distillate,  of  sp.  gr.  0-7^2,  «*»" 
Mining  ft  large  quantity  of  ether,  and  a  small  quaettty  of  aIoi^I;  lbs 
ibilnwing  distillate!  also  consist  chieHy  of  ether   with  a  littlo  alnW 
but  no  water.     When  n  mixture  of  IR  i>ta.  oil  of  vitriol  and  U  !»•* 
[Ahsolnto  alcohol  is  kept  for  some  time  over  the  wAter-bath  at  a  tcnt|wrv 
[lore  not  exceeding  100'.  tho  diatillatesi,  if  examined   from  time  U>  iittt 
llxhibit  tho  following  variations  of  dcn^itv  and  composition:  a 


\ 
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1  pi.  alcohol  to  2  T)t8.  other;  —  b,  0  77.'J  very  puro  ether,  free  from  wine- 
oil; —  <v  0745  etiier,  with  a  layer  of  water  below  it; — d.  The  eame* 
Heuco  it  appeurs  that  ether  is  formed  even  below  100^;  this  distillation, 
however,  ia  extremely  slow,  and  even  by  the  continaed  action  of  a  tem- 
perature of  lOOS  it  ia  imposaiblo  to  obtain  all  the  etherj  in  fkct,  out  of 
the  35  parts  of  the  mixture,  only  4^  pLs.  of  distillate  pass  over,  and  a 
reeiduo  ie  left  amounting  to  27  parts,  and  probably  containing  iscthionio 
and  othionio  acid,  oh  well  as  hyilruied  sulphuric  acid.  (H.  Hose  6c  Witt- 
•tock,  Pogg.  48,  403.)  Compare  also  the  eiporimeoU  of  the  wme  dieulita  with 
Tcry  hifUly  rrcUfied  spirit,  (p.  229). 

When  alcohol  and  oil  of  vitriol  are  mixed  in  eqaal  portions,  in  such  a 
manner  as  to  avoid  all  riee  of  tenipcntturc,  and  the  mixture  then  rapidly 
heated  to  the  boiling  point,  a  distillate  is  obtained,  oven  before  the  boiling 
beat  is  reached,  consisting  of:  rt,  0776;  —  then  at  comnienciug  ebullition: 
b,  0-808J  —  c.  0*800;  —  d.  0-786;  — ir.  0*776  (a  and  «  are  homogeneous 
mixtures  of  alcohol  and  ether);  — tlien  /  ethor  of  0'761,  with  a  thin 
wattry  stratum  below  it;  — then  ^,  ether  of  0*801)  (containing  wine-oil 
and  sulphurous  acid)  with  a  watery  stratum  of  equal  thickness  below  it. 
Hence  the  ether  gradually  takes  the  place  of  the  alcohol,  and  the  water 
unite*  with  the  latter.  (H.  Rose  k  Wittatook.) 


/9,  Erp^imenU  with  Oil  of  Viiriol  mid  Strong  Spirit. 

Oil  of  vitriol  of  sp.  gr.  1666  [1*865 1]  and  alcohol  of  40'  Bm.  flttd- 
denly  mixed  (whereupon  the  temperature  rrses  to  106°)  nud  then  distilled, 
yield  first  alcohol,  amounting  to  -^  of  the  original  quantity;  then  a  mixture 
of  alcohol  and  ether;  thou,  when  the  residue  has  given  off  at  least  ^  of 
lis  alcohol,  ether  free  from  alcohol  ia  evolved,  and  continues  to  puss  over 
till  only  half  the  original  quantity  of  alcohol  is  left  in  the  residue.  If 
the  heat  bo  then  continued  and  alcohol  allowed  slowly  to  flow  in  to  tho 
residne,  so  aa  never  to  lot  the  quantity  of  oil  of  vitriol  in  the  residue 
exceed  l  of  tho  whole,  ether  eliSl  coutiuucs  to  pass  over,  and  a  reddish 
residue  is  left.  If  water  be  suffered  to  flow  in  instead  of  alcohol,  tho 
distillate  consiflts  of  water,  with  only  a  Bmall  quantity  of  ether.  When 
a  slowly  prejtnred  mixture  of  oil  of  vitriol  of  65}°  Bm.  and  an  equal 
quantity  of  alcohol  of  40'  Bm.  is  quickly  heated  to  the  boiling  [>oint,  till 
ether  begins  to  pass  over,  the  retort  thou  cooled  with  wet  cloths,  and  tho 
colourless  residue,  which  smells  strongly  of  ether,  neutrali«e<l  bv  potash, 
the  mixture,  when  diatilled  to  dryness,  leaves  a  non-blackenetl  residue, 
and  yields  a  distillate  which,  bceides  alcohol,  contuins  a  quantity  of  ether 
amounting  to  2<1  per  cent,  of  tho  alcohol  used.  When  2  pte.  of  oil  of 
riiriol  aro  quickly  mixed  with  1  pt.  alcohol  of  40'  Bm.  the  yellowi.<ih 
bh3Wii  mixture  becomes  heated  to  110*^,  and  exhibits,  in  addition  to  tho 
odonr  of  alcohol,  an  ethereal  odour,  which,  after  a  few  honrs,  is  replaced 
by  a  bituminous  odour,  the  liquid  at  the  same  time  assuming  a  dark  brown 
colour.  MTicn  distilled,  it  yields  a  small  quantity  of  ether,  then  eul- 
pburoas  acid,  wine-oil,  &c.  (Boolliiy,  ./.  Pharni.  1,  106.) 

When  a  mixture  of  equal  jmrts  of  alcohol  and  oil  of  vitriol  is  heated 
for  pome  time  in  an  open  bnain,  and  then  left  to  cool,  the  ether- vupour 
which  \s  given  off  being  continually  blown  away,  to  prevent  any  ether 
that  may  be  condensed  from  flowing  back  into  tho  residue,  this  residue, 
if  mixed  with  water,  fitill  givee  off  ether-vapour  with  efferveecenoe. 
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Henco  the  hcutetl  mixture  cootains  ether  ready  formed,  but  held  hackj 
with  a  certain  force;  it  is,  however,  driyon  oat  on  boiling.  (Mitechertidy 
Leiirb.  Anfl.  4, 1.  246.)  J 

A  mixture  of  cqaal  parte  of  alcohol  and  oil  of  vitriol  gtres  oflTat  find 
a&decomposed  alcohol;  with  2  pie.  oil  of  vitriol  aud  1  pt.  alcohol,  nothiM 
pMses  over  at  first  bat  ether  and  wat^r.     The  best  proportion  for  IMJ 
formation  of  other  ie  4  pis.  oil  of  vitriol  to  3  pto,  alcohol.   (Ocigt^r.)    II 
a  mixture  of  0'6  pts.  oil  of  vitriol  and  7*2  pts.  alcohol  of  sp.  gr.  0842  bd 
distilled,  with  continual  admisaion  of   fresh  alcohol,   till   the   disiilUld 
amounts  to  57 *G  pts.  (and  therefore  46  pts.  [1  At.]  of  absolate  »Jcoh« 
have  been  usod)^  that  distillate  will  contain  40*8  pte.   of  crude,  or  ahoflU 
33C  pt«.   of  pure  ether  (if  all  the  alcohol  which  passes   over   Itad  beoO-i 
decomposed,    the  quantity  of  ether  would   have   aroonntcd    to    37  pt* 
[l  At.]).     The  brownish  transj>arent  rfbiduc  in  tlie  retort,  auonutiu^'  to 
13-2   pt«.   coutaiuH  sulphuric   acid,  water,  and  ether,  and  vields,  when 
aatunUed  with  carbonate  of  baryta,  nothing  but  sulphate  of  baryta,  i|tril8 
free  from  snlphovinate.  (Geiger,  Repert,  II,  85.) 

Oil  of  vitriol  of  q».  gr.  1*920  [1*820  ?]  yields,  with  an  equal  quantitj- 
of  alcohol  which  boils  at  82*5^,  a  mixture  whose  boiling  point  is  U5  . 
(Dutios.  Deri.  Jahrb.  27,  1,  7G.) 

A  mixture  of  3  pts.  oil  of  vitriol  and  2  pts.  strong  alcohol  (whitrb 
contains  a  coni»iderablc  quantity  of  sulphovinic  acid)  begins  to  emit  to 
odour  of  ether  at  120"  or  V2T,  and  buiU  fully  at  131°,  assuming  at  tli'< 
same  time  a  brown  colour.  If  alcohol  be  then  admitted  so  as  to  ci>ol  U><: 
mixture  to  119"^,  the  formation  of  ether  continues.  If  the  operation  \>t 
DOW  interrupted,  the  residue  still  contains  sulphovtuio  acid.  If,  on  ;U 
other  Imnd,  a  simitar  mixture  be  kept  at  112' — US'"  till  the  residue  ooD- 
tains  2  pt^.  oil  of  vitriol  to  1  pt  nlcohul,  and  then  quiukly  heated  \A  ill 
boiling  point,  viz.  to  144"^,  at  which  temperature  ether,  sulphurous  Ktil 
and  wine-oil  are  evolved,  -^and  if  ulcohol  ho  tlien  allowed  to  run  in.  aaJ 
the  heat  maintained  for  half  an  hour  between  137^  and  140"^, — wber»- 
upon  ether  passes  over,  mixed  with  contiimnlly  decreasing  quantities  o/ 
sulphurous  acid  and  wiue-oil,  —  a  residue  is  ultimately  left  which  doe* 
not  contain  sulphovinic  acid.  If  tliis  residue  be  kept  boiling  for  a  still 
longer  time  without  admitting  frcsli  alcohol,  a  email  quantity  of  water 
passes  over,  to^ruther  with  a  large  quantity  of  sulphurous  acid,  beside* 
saiphuric,  acetic,  aud  carbonic  acid,  and  olonant  gas.  Hence  the  sulf^ho- 
vinic  acid  formed  at  a  comparatively  low  temperature  Is  dcconip<*HNl  ai 
140'^',  and  the  re«iidue  is  often  free  from  sulphovinic  acid.  (DuQos,  A'iu£m. 
Arch.  12,  170j  14,301.) 

A  «mall  quantity  of  sulphovinio  acid  ]>asses  over  at  first  together  vit^ 
the  ether;  nnd  lastly,  when  sulphurous  acid  begins  toefica]>e,  sulphoTinaU 
of  wine-oil  goes  over,  remaining  behind  when  the  last  portions  of  ether  in 
iho  distillate  have  evaporated.  The  wine-oil  is  not  formed  till  tL«  di^ 
hition  has  arrived  at  this  stage;  for  if  this  compound  be  actually  added  to 
the  mixture  uf  alcohol  and  oil  of  vitriol,  it  immediately  passes  or«r;  aid 
if  an  ether-distillation  be  interrupted  before  sulphuric  acid  b^f;^lu  to 
escape,  the  residue,  after  cooling,  agitated  with  ether,  and  the  clh« 
poured  o(f  and  evaporated,  not  a  trace  of  wine-oil  i»  luft  behind.  Tfct 
olermnt  gas  iu  evolvod  t^imultaneouely  with  the  sulphurous  acid  and  tfct 
wine-oil,  or  even  somewhat  before  them.  (Serullas,  .SV^*r.  55,  161.) 

A  mixture  of  equal  parts  of  oil  of  vitriol  nod  Ho  per  crnL 
bogins  to  boil  between  112°  aud  124^  first  giving  off  alcohol; 
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124*^  and  137°  it  yields  aloohol  and  ether,  then  betireen  127°  and  160° 
etber  and  water,  after  which  the  mixture  blackens  and  gives  ofl*  sul- 
phnrons  acid,  Ac.     (Liebig.) 

In  a  mixture  of  147  pts.  (3  At.)  oil  of  vitriol  and  110  pts.  (2  At.) 
85  percent,  alcohol,  which  contaius  1  At.  of  absulutoalcuhul  to  1  At.  water, 
the  substancca  preseut  are:  3SO'+2C*H«0*  +  .'JHO  =  HO,C*irOS2SO»  + 
4H0,S0'  +  C*H''0-.  This  mixture  begins  to  boil  at  130%  yielding  ether 
mixed  with  a  very  small  quautity  of  alcohol,  and,  as  the  temperature 
rises,  also  with  water.  The  hydratcd  sulpbovinic  acid,  H0,C*H'0','2S0*, 
may  bo  supposed  to  be  resolved  into  ether  and  oil  of  vitriol  =  C*H*0H- 
2  (HO,SO\)     Liebig  (Ann.  I'kurm.  9,  li  also  Po^r.^/.  31,  320.) 

A  slowly  prepared  mixture  of  oil  of  ritriol  with  an  equal  quantity  of 
90  per  cent,  alcohol,  distilled  in  the  water-bath,  yioldn  first  a  distillate 
of  sp.  gr.  0833,  consii^tin^r  almost  wholly  of  alcohol  ;  tlien  distillates  of 
Bp.  frr.  0'787  and  0*789,  which  are  almost  ail  ether;  and  subsequently 
ether  mixed  with  water.  When  the  alcohol  used  In  the  prepamtton  is 
bydrated,  a  larger  proportion  of  it  passes  over  iindocompo^ed  at  the 
beginning  of  the  distillation  thau  when  it  isabsolutOj  because  the  former  is 
less  completely  converted  into  sniphovinic  aciil  [or  bec:iuae  the  water  in 
the  hydratcd  alcohol  weakens  thy  sulphuric  aoiiJ]-  Ether  always  contains 
wine-oil  unless  it  bo  distilled  below  100  ,  in  which  case  only  the  lost 
distillates  contnin  traces  of  that  compound;  hence  the  formation  of  wine- 
oil  requires  either  a  temperature  above  100**,  or  long-continued  expOBure 
to  100^.  The  residue  in  the  retort  haa  but  a  very  slight  browuii-h  colour, 
snd  does  not  smell  of  sulphiirouy  acid.     (H,  Hose  &  Wittstock.) 

A  mixture  of  equal  parts  of  oil  of  vitrioJ  and  alcohol  of  sp.  gr.  0*820 
distilled  till  the  greater  part  of  the  ether  has  passed  over,  but  not  till 
the  liquid  in  the  retort  blackens,  contains  afterwards  only  |^  or  ^  of  the 
•olphovinic  acid  which  existed  in  it  before  "listillution.     (Hennel.) 

When  3  pts.  of  oil  of  vitriol  are  distilled  with  32  pts.  of  strong 
alcohol,  no  ether  ia  obtained,  not  even  when  the  rigbt  proportion  between 
the  oil  of  vitriol  and  alcohol  exists  in  the  residue.  This  effect  cannot 
arise  from  weakening  of  the  oil  of  vitriol  by  the  water  of  the  alcohol ; 
for  the  alcohol  which  passes  over  is  a  degree  weaker  thau  it  was  origi- 
nolly.     (Biichner,  Br,  Ardi,  24,  301 .) 


7.  Experinunts  with  Oil  of  Yiinol  and  Weah  Spirit, 


I .,...„,,^... 

1  I  pt.  water,  yield  by  distillation  a  mixture  of  ether  with  a  large  quautity 
of  alcohol.  — With  2:1  :  1,  no  ether  is  obtained,  but  only  weak  spirit, 
which  difitiU  over  so  completely  tliat  the  residue  is  scarcely  browned  by 
continuing  the  distillation.     (Deslauriers,  J.  P/tat'Vi.  2,  483.) 

When  100  pts.  oil  of  vitriol  iirc  mixed,  first  with  20  pts.  water,  then 
with  50  pts.  absolute  alcohol,  and  distilled,  al»solute  ulcohol  bcin^' allowed 
to  flow  in  at  such  a  rat4;  as  to  keep  the  volume  of  the  mixture  the  same, 
and  the  boiling  \H>\ai  constantly  at  140',  the  specific  gravity  of  the  dis- 
tillate, which  ifi  at  first  0  7 SO,  gradually  rises  to  0708,  and  afterwards 
remains  the  same  throughout  the  distillation.  At  first  it  is  somewhat 
less,  because  the  oil  of  vitriol  still  takes  up  a  small  quautity  of  water, 
bat  afterwards  it  remains  constantly  equal  to  that  of  the  alcohol  which 
runs  in.  In  this  manner  any  quautity  of  ether  may  be  prepared;  for  the 
sulphuric  acid  remains  unaltered,  excepting  that  a  small  quantity  of  it 
Tolatili£e«  or  ia  decomposed  by  foreign  oodles  in  the  alcohol.    100  parts 
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of  the   dlfltlllato  (which  forms  two  kyen)  oonUm  65  pU.  e&kcr, 
water,  and   18  alcohol.  —  If  3  pt8.  oil  of  vitriol  be  mixed  with  1 
wntcr  and  with  absolute  alcohol,  and  abpolute  alcohol  allowed  to  flat 
dnriiig    the   boiling,  aqueous    alcohol  of   0*^26   passes  orer  first,   wil 
scarcely  a  trace  of  ether ;  the  specific  gravity  of  the  distillate  then 
gradually  to  0685,  and  ultimately  becomes  equnl  to  that  of  the 
lute  alcohol  which  runs    in.^A  mixture  of   equal    parts  of    abfloll 
alcohol  and  oil  of  vitriol^  mixed  with  a  large  quantity  of  water, 
pearly  all  the  alcohol  to  paea  over  undooomnoaed,  no  ether  being  foi 
till  the  boiling  point  has  risen  to  126^.      (Mit«cherlicfa,  Pogy.  81,  S 

If  the  oil  ul  vitriol  be  mixe<l  with  a  suHioient  quantity  of 
to  make  it  boil  at  1 4.5'',  and  vapour  of  alc-ohol  of  100^  paoaed 
while  it  \a  boiling  in  the  distillator)'  apparatus,  other,  wat«r,  and  \ 
compojicd  alcohol  pass  over.  A  heat  which  would  briug  the  mixturs 
130%  if  no  alcohol  vapour  were  introduced,  \a  sufficientf  under 
cumManocs  of  the  experiment,  to  raiso  it  to  1 45",  because  t4ie 
gives  out  heat,  not  oaly  from  the  condensation  of  its  vapour 
anlphnric  acid,  but  likewise  when  it  separates  into  ether  and  water  ', 
these  quantities  of  heat  are  together  greater  than  that  which  \a 
latent  hy  the  evaporation  of  the  alcuhul.  When  liquid 
allowed  to  run  into  the  mixture,  it  may  cool  the  liquid  at  the 
where  it  enters ;  and  we  may  then  suppose  (with  H.  Hose)  that  sulpb^^ 
vinic  acid  is  formed  at  that  fiarticular  point,  and,  ditfueing  itocif  tbruu^fa 
the  latter  mixture,  is  resolved  into  ether  and  hydrated  sulphuric  acitl; 
when,  on  the  contrary,  the  alcohol  is  passed  into  the  liquid  in  the  ststo  of 
vapour,  the  mixture  becomes  heated.  Moreover,  a  certain  quantity  of 
£uIphovinio  aoid  \a  found  in  the  mixture  during  the  whole  operatiAD ; 
this,  however,  can  only  be  regarded  as  a  secondary  product  Cor  v« 
cannot  tiQppoBo  that  it  is  produced  and  destroyed  at  the  saino  tonptn» 
iura.     (Mitsoherlicfa,  N^  Ann.  Chim.  Phys.  7,  12j  also  Lthrb^) 

100  pts.  oil  of  vitriol  mixed  with  100  pts.  alcohol,  and  fte*  ositk 
for  a  few  days,  —  then  mixed  with  20U  |>t«.  water,  and  distilM  liQ 
280  pts.  have  passed  over,  yield  neither  etlier  nor  sulphuroiu  mad, 
nearly  all  the  alcohol  and  the  eulpbario  acid  being  reeovered  la  ihmt 
original  state,  —  either  becnu:?e  the  water  deoomposoa  tbo  mlpbornk 
noid  by  depriving  it  of  all  itd  gulphurio  acid,  or  because  the  watar 
prevent*^  the  temperature  from  rising  high  enough.     (Heuucl.) 

A  mixture  of  100  pts.  (2  At.)  oil  of  vitriol,  18A  pts.  (2  At.)  wattt. 
and  48  pta.   (1  At)  absolute  alcohol  (  =  2SO'  +  C»ltH.)  +  5HO)  do«  bo« 
contain  any  free  alcohol;  for,  when  dry  chlorine  is  passed   tl 
no   hydrochloric  acid   is  formed,  and  it  does  not  hoil    below     i 
distillate  which  it  yields  has  a  density  of  0*778,  and  contnins  *jr4d  po 
water  to  100  cthrr.  —  A  mixture  of  100  pt«.  (2  At.)  oil  of  vitrinl.  4\  t>tJ 
(1  At.)  alcohol,  and   27   pts    (3  At.)  water  (  =  2SO*  +  OH  < 
yields  a   distilhite  which  has  a  cfwctflc  gravity  of  0  707.  and 
23  pts.  wuter  to  100  ether.  —  When  a  mixture  of  0   pts.   oil  of  rttr»i 
ftod    5  pts.   alcohol  is  mixed  with   a   sulBoicnt  quantity  of   wuUt  to 
itprsM  the   boiling  point  below   126',  do  «ther  pMNB  orer  but  aei? 
amhol.     (Liobig.) 
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^^^^^^^  Theory  of  EtJteriJication  hy  OH  q/"  YUrioi, 

The  final  result  of  the  action  of  about  0  pl«.  uil  of  vitriol  on  5  pts. 
of  strong  alcohol  between  the  toniperaturea  of  l'2t}^  and  150",  i«  always 
the  resolution  of  the  atoohol  into  ether  aud  walvr,  which  na-'^^  uvur, 
while  the  oil  of  vitriol  remains  behlnii  m  combination  with  u  larger 
quantity  of  water  than  bofore,  and  partly  also  converted  into  aulphovinio 
acid.  We  may  tbcreforo  tay  generally  tluit  alcohol,  by  tho  action  of  sul- 
phurio  acid,  is  rcaolvcd  into  ctlicr  and  water,  cither  as  expressed  by  tho 
formula  C*H*0'=C*11'*0  +  HO,  or,  if  the  atomic  weight  of  ether  be  taken 
twioo  08  j^FBBt,  according  to  the  fonnula,  2C*H«0's=C»H''0'  +  2HO.  That 
ether  is  aloohol  minus  water  was  first  ebown  by  Gay-LuA^ac  {Ann.  CUiiH. 
05,  3J1.)  It  is  true  that  Fourcroy  and  Vuuquelin  had  previously 
cmpposed  that  bulphurio  acid  convertdalct>hol  into  ether  by  abstraction  of 
water;  but  tliey  also  imagined  that  the  t>trong  heat  required  to  boil  tlio 
mixture  of  alcohol  and  oil  of  vitriol  oauseA  a  Beparatlon  of  churcoal,  and 
accordingly  that  ether  is  alcohol  minus  water  and  minus  oarbon. 

Hut,  though  chemists  are  ngrocd  ro«pectiiig  the  Hnal  re^^ult  of  this 
action,  they  uevcrtboleiM  difier  in  their  view4  retarding  tho  oau^  of  tho 
retfulution  of  the  alcohol  into  water  and  ether,  and  the  nature  of  the 
transfurmation  which  prccedea  this  decomfHtaition.  la  the  force  by  which 
the  aloohol  is  resolved  into  other  and  water,  chemical  or  catalytic '/  DoM 
the  sulphuric  aeid  decompose  the  alooliol  immediately  into  iitbor  aad 
wutfir,  or  does  it  firiit  unite  wilh  tho  alctdioit  forming  aulphovinio  acid, 
which  then  yiehts  the  ether  by  deco:np<U}ition  ) 

The  majority  of  cheniiijt^,  e.r;,,  liennel,  Serullas,  Liobig,  Magnua, 
H.  Rose,  DuniafifGruham  [compare  however  p.  233],  Gerhanlt,  and  others, 
are  inclined  to  suppose  that  cliemical  force  ia  the  cause  of  tlio  deconipu^ 
aition,  and  that  sulphovinic  acid  ia  produced  in  tho  iirbt  imiUocti,  and 
afterwarda  resolved  into  ether  and  sulphuric  acid.  Thiti  view  is  supported 
bj  Hennera  statement  that  sulphuric  acid  diluted  witli  so  much  water 
tiiat  it  wdl  not  funn  bulphoviuio  acid  with  :dcuhul.  is  likewise  iiicapahlo 
of  converting  tlie  alcohol  into  ether  by  distillation,  and  that  tho  quantity 
of  sulphovinic  acid  in  a  mixture  of  alcohol  and  sulphuric  acid  cuniinu- 
ally  decreases  u^  the  distillutioii  of  tlic  ether  prooeedtt. 

A  uiixturo  of  oil  of  vitriol  with  at  must  an  equal  quantity  of  alcohol 
may  bo  suppoaoil  to  contain  moi]ohydrale<l  uulphovinio  aeid, 
Hd.C^H'^O'.tfSO^  dilute  sulphuric  acid  (perhaps  3H0,S0')  and  loosely 
oomblnod  alcohol,  and  the  sulphitviuio  acid  may  be  suppoaod  to  bo 
resolved  by  heat  into  ether  and  oil  of  vitriol  : 

H0,OH*0".2S0>  =  C*I1*0  +  2(HO.SO*). 

The  oil  of  vitriol  forma,  with  tho  torhydmtod  )>iilpiiurio  aoid,  an  aoid  of 
medium  strength,  which  becomes  continually  utrongor  by  evapomtion  of 
water,  and  remains  in  the  retort  together  with  too  luotely  combined 
aleohol. 

As  ether  is  constantly  formed  so  long  as  alrohol  is  continually 
admitted  tu  the  boiling  luixtuio,  we  must  suppose  thai  the  formation 
of  enlphovinie  aoid  likewise  goes  on  continually,  preceding  that  of  the 
ether.  We  are  hereby  compelled  to  admit  that,  in  tlio  ^amo  mixture, 
salphovinie  acid  is  continually  produced  anddecuuipused.  This  dilHoulty 
is  not  obviateil  by  ±mpposing  that,  at  the  higher  tumpL>raturu,  sulpho- 
riiiic  aoid  is  no  longer  formed,   but  tbo  sulphuric  acid   abatrocta   HO 
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directly  from  tbe  alcoLol,  and  thereby  libemtcfl  the  ether;  for  it  i^H 
equally  difficult  to  uudcrstand  how  the  sulphuric  acid,  nt  the  very  tem^f 
peraturo  at  ivhich  it  takes  HO  from  tbe  alcohol^  can  also  give  off  UiifH 
HO  togetlipr  with  the  Pther  vapour.  H 

Liebig  [Pogrf.  31,  350)  endeavours  to  rAmore  this  difficulty  in  thft£||^| 
lowing  manner :  Tbe  teuiperatore  at  wliicb  sulpborioic  acid  deco^^^^^| 
is  not  much  below  thnt  at  which  the  dilate  sulphuric  acid  in  the<^H^| 
ture  would  ^ive  off  vapour  of  water  :  for  3  HO,SO*  boils   between  163^1 
and  170^,  4H0,S0-'  between  130'  and  141^  aud  5H0,S0*  betweeu  118^ 
and   122^;  the  formation  of  ether  begins  at  124^,  aad  is  moi-t  abuBdaat  B 
at  140^,  at  which  temperature  alcohol  is  no    lonjrer  evolved,    bot  onlrfl 
ether  and  water.     No  water  can  be  evolved  from  that  part  of  ibe  li<|ai4H 
where  tho  eiher  vapour  is  set  free  by  the  deconi|>ositiou  of  the  ffulpboviailfl 
acid,  because  oil  of  vitriol  is  there  set  free;  but  aa  tho  bubbles  of  Mhflt-H 
liso  through  the  liouid,  tho  ether  vapuiir  takes  np  a  i^uantity  of  oqt)c««i 
vapour  corresponding  to  its  tempemturo   (I,  260),  this   water  \xiwz  »!►• 
stracted  from  the  dilute  sulphuric  acid  in  the  mixture,  and  thos  ether  Mixi 
water  distil  over  together. 

This  eiplauatiou  certainly  serves  to  show  how  ether  and  water  out 
be  evolved  together,  but  it  is  still  not  satii^factorily  made  out  how  /ten 
portions  of  sulphovinicacid  can  be  formed  at  the  very  temperature  fttwhidi 
that  compound  is  decomposed, — a  point  to  which  attentiuu  hati  abo  beea 
called  by  Masson  {Ann.  Chm.  Pkya.  60,  226).  H.  Rose  obserrea,  imfeei 
that  at  the  point  whore  the  alcohol  runs  in,  the  mixture  becomes  cooM^ait 
thus  fresh  sulphovinic  acid  may  be  formed,  and  afterwards  decomposed  tf 
it  spreads  through  the  hot  mixture.  The  insutficiency  of  this  explaoatioi 
ia  however  shown  by  Mitscherlich'e  experiment  (pp.  229,  230),  in  wbieK 
when  alcohol  was  passed  in  the  form  of  vapour  into  a  naixture  of  oil  of 
vitriol  and  water  boiling  at  145^,  ether  and  water  were  continaally  (vo* 
duced,  although  at  the  part  of  the  mixture  where  tho  alcohol  cnterSf  ft 
great  rifle  instead  of  a  fall  of  temperature  must  bo  produced  by  the  ceo- 
dcnsation  of  the  vapour.  This  material  difficulty  iu  the  afisumptiou  tint 
ether  is  formed  from  sulphovinic  acid  is  therefore  not  yet  removed ;  bat  w 
all  other  circumstances  tend  rather  to  support  this  theory  than  any  oUmt, 
it  is  to  be  hojtcd  that  the  obscurity  will  be  cleared  up  by  further  inverti- 
gations.  For  the  present  wc  may  remark  that  tho  alcohol  vapour  acton 
excess  at  that  particular  part  of  the  litjuid  where  it  enters,  and  lasj 
therefore  be  able,  even  at  Hj"*,  partially  to  expel  the  water  from  iIm 
surrouniling  hydratod  sulphuric  acid,  and  form  sulphovinic  acid,  wfak& 
then,  as  it  difi'uses  through  the  rest  of  the  liquid,  where  the  hydr%%td 
sulphuric  acid  is  in  excess,  is  again  resolved  into  ethor  and  oil  of  vitriol. 
These  comparatively  loose  au<l  nearly  equal  affinities  of  water  sod 
alcohol  for  sulphuric  acid,  are  in  ncconlancc  with  BorthoUct's  law  of  tW 
partition  of  the  sulphuric  acid  between  tho  water  and  the  alcohol,  in  pm- 
|>ortion  to  the  chemical  mast^^s  of  those  two  bodies  actuallv  present  at  tW 
point  where  the  alcohol  enters  tho  liquid ;  and  it  is  perfectly  roni*i»tm'. 
with  this  theory  that  part  of  tho  alcohol  should  remain  unoombined,  —  ifi 
fact,  afi  MiUtcherlich  found,  that  \  of  the  alcohol  which  cntera,  sbuohJ  csff 
off  uncombine^l,  together  with  the  ether  \*npour.  In  grneml,  no  iud  J 
degree  of  heat  can  be  iiHsigned  as  that  at  which  tho  decomposition  of  sit  I 
phovinic  acid  lakea  place  under  all  circumstances.  The  coacmlnitcd  arJ  ^ 
in  the  pure  state  decomposes  even  at  a  gentlo  heat.  In  u  mixture  of  ei|oJ 
parts  01  oil  of  vitriol  and  alcohol,  the  decomposition  begins  between  137* 
juul  XQO^i  but  tho  portions  of  sulp hovinio  acid  which  reu&in  ouizvd  vit^ 
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the  strong  eulpburlc  aoul  in  tlie  residue  do  not  decompose  till  they  aro 
moro  strongly  heated.  Hence  concentrated  sulphuric  acid  appears  to 
retard  the  decompo.sition  of  siilphovintcacid  by  heat,  a  circumstance  which 
seems  to  indicate  a  combination  between  the  two  acids. 

Whether  that  portion  of  iho  alcohol,  which  is  present  in  a  mixture  of 
equal  parts  of  alcohol  and  oil  of  vitriol  without  being  converted  into 
aalphovinic  acid,  does  subsequently,  after  the  decomposition  of  part  of  the 
Bulphovinic  acid,  yield  more  sulphovinic  acid  and  afterwards  ether, — is  a 
question  not  yet  determined  with  certainty:  for  such  mixtiirea,  and 
even  those  which  contain  a  larger  proportion  of  oil  of  vitriol,  give  off  a 
large  quantity  of  alcohul  as  well  as  ether.  Further,  if  it  bo  considered 
that  the  heated  mixture  contains  more  .<Tulphnvinio  acidjthan  the  same 
mixture  when  cold,  and  therefore  that  the  quantity  of  free  alcohol  is 
diminished  by  heating,  it  appears  possible  tliat  all  tba  free  alcohol 
in  the  heated  mixture  may  distil  over  unaltered.  If  it  should  appear 
that  even  this  portion  is,  in  tbo  course  of  the  diatillation,  converted 
into  snlphovinic  acid  and  then  into  ether,  the  exptanation  la«t  given, 
vHz.,  that  tho  alcohol  must  act  in  excess  at  particular  points  of  the 
mixture,  to  form  fresh  sulphovinic  acid,  must  certainly  be  regarded  aa 
iaadmissible. 

According  to  this  theory,  the  formation  of  other  by  sulphuric  acid  is 
in  accordance  with  its  fonnation  by  tlie  action  of  phosphoric,  arsenic, 
perchloric  acid,  fluoride  of  boron,  cliloride  of  zinc,  protochlonde  of  tin,  Ac. 
All  these  substances  enter  into  intimate  combination  bo(k  with  ttatrt'  and 
vnih  alcohol.  Sulphuric,  phosphoric,  and  arsenic  nciil,  produce  sulpho- 
TJuio,  phosphovinic,  and  arseniovinic  acids  ;  and  although  the  compounds 
of  tho  other  substances  above-nieiitiuued  have  less  decided  clianicterSj 
they  nevertheless  require  a  stron^^  heat  to  decompo.so  them,  and  when 
thus  decomposed,  give  off — in  consequence  of  the  atlinity  of  the  increased 
heat  for  the  ether,  and  of  the  above-mentioned  eiibatauces  for  water 
(whereby  tho  affinity  ia  overcome  which  holds  together  tho  elements  of 
the  ether  and  water  in  the  form  of  alcohol)  —  part  of  tho  alcohol  as 
ether,  whilst  the  remainder  is  held  back  iu  the  form  of  water  or  of  ita 
oonstitttonts. 

The  examples  of  chloride  of  lino  and  chloride  of  tin  show  that  the 
power  of  forming  ether  is  by  no  means  confined  to  the  acid  (or  tho 
BO-caJled  electronegative)  bodies.  That  chloride  of  calcium  does  not  like- 
wise form  ether,  appears  to  bo  due  to  tho  circumstance  that  it  gives  off 
the  alcohol  at  about  120'  ;  still  less  can  the  formation  of  ether  bo  brought 
about  by  many  salts  deprived  of  their  water  of  crystallization,  most  of 
thc«o  salts  in  fact  retaining  water  with  great  tenacity,  but  giving  off 
alcohol  with  facility.  With  fixed  alkalis,  a  peculiar  effect  is  obtained, 
(vid.  Compounds  of  Alcohol.)  Against  thismiglit  certainly  be  alleged  tho 
experiment  of  H,  Koso  and  AVittstock  (p.  227)  according  to  which  a  mix- 
ture of  alcohol  and  oil  of  vitriol  gives  off  a  small  quantity  of  other  even 
below  100^  Perhaps  in  this  c:use  the  adhesion  of  tho  air  and  of  tho 
evolved  alcohol  vapour  to  the  ether  vapour,  gives  rise  to  the  production 
of  a  mixture  of  air,  alcohol  vajionr,  and  ether  vapour.  That,  how- 
ever, a  certain  elevation  of  temperuture  is  required  for  the  formation  of 
ether,  ia  shown  by  Kuhlmann  s  experiment  (p.  22G)  according  to  vhich 
oil  of  vitriol  heated  with  absolute  alcohol  in  vacuo  docs  not  form  other, 
but  first  alcohol  and  then  oil  of  wine. 

Ttienriea  of  clhertficalion,  also  founded  on  affiiiuCjr,  but  difiVring  from  th«  prrccding, 
hare  been  g't^rn  by  Serlumer  {Ka/ita,  Arch,  7,  436);  —  G*y-LurWio(,--.'«n.  C/tim.  Phjft, 
33,  78);— Th6aard(7VoiMrf«CAfm.  cd.  4,  4.  U6)j  — Hccrcn  (./'offg.  7.  V^i«V— Nwi 
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lAotu  (TaiehiHh.  182a,  17&);^Diak  (Berl.  Jakrh.  29,  1,  n)|^Gdfar  (AgpM 
]  1 .  :,tl^ ;  —  Feckner  IHchw,  i9,  1i  j  «2,  92) ;  —  Durou  &  BoulUy  (/.  i»iUr«i.  11,  tq| 

^—  Ombain  (^i-rArA,)  J 

Mitschcrlicl)*B  Contact  Theorif  simply  luisuinca  timt  sulphuric  actfl 
witliuut  XiGiug  decomposed  or  euterinu'  iuto  combiualiou,  lia«  ftt  ^'^ 
tempcraturofi  the  power  of  eeparutiii^  alcohol  iuto   ulber  and  \'  U 

C(tUili/tic  force  I,    IH  —  J 17.)     Mere  heat   ia  not  cap:il»lo  «•:  *] 

this  dccompoeitiou  of  alcohol^  for  the  alcohol,  when   piiflaod    >  %\ 

rod-hot  tube,  does  aot  yield  clhor.     The  preeencc  of  a  contain  i^ 

is  neoeaaary,  and  thii^  substance  must  bo  oifxrtro-nc^iivo  [bat  wb»t  vilfl 
regard  to  chloride  uf  ziuc  I].  The  sulphovinic  acid  ia  merely  a  sccondu^ 
]>roductj  uud  by  nu  meauB  cseontial  to  the  formation  uf  ether.  Neithifl 
aqueous  fiulphovinic  acid  nor  its  salts  yield  ether  when  heatetl.  [CamfM  J 
liowerer,  Suiphommc  acid.]  (Miltcfacrlich,  L^M,  Aufi.  i,  1,  247  and  ^^M 
—  Tbia  mode  of  viewing  the  matter  certainly  removed  a  great  many  diS 
cultica,  but  inetea^-l  of  an  ex|>Ianation  of  the  procestt,  merely  >;ivo«  it  3 
Uamc,  which  cannot  be  regarded  as  satisfactory  (Om.)—  If  tho  sutphM 
vinic  acid  formed  iu  a  mixture  of  100  pt^.  oil  of  vitriol  and  55  yu.  cd 
85  per  cent,  alcohol  has  nothing  to  do  witli  the  fonimtiun  of  etho^M 
that  proccBs  depends  entirely  upou  the  &till  uneombincd  alcob^^^^H 
quantity  of  which  (even  if  wo  suppose  that  only  |  of  the  fiuIpburi^^H 
haa  been  converted  intosulpbovinio  acid,aud  ^  into  dilute  ^ulphuria^^H 
amount^}  to  only  133  t>ts.,  such  a  mixture   could  yield   <'  I'^^l 

ether,  whereas  if  the  distillatiuu  be  eoutiiiued  till  tho  rt-^  -i^^^l 

deconiposcj  30  pts.  of  ether  and  D  pts.  of  alcohol  are  obtained,  ^rtunfl 
pniltablj  a  Diiapriut  in  the  pas«agfr  from  which  tins  is  extracted ;  ■  consiiirmbl*  quaftttu 
of  iilcuhol  always  remains  In  the  residue,  Anit  makes  the  (iiiiiiitily  of  rtbex  protlutsin 
appear  too  large.]  A  mixture  of  100  pts.  oil  of  Titriol,  40  ptfi.  water,  aafl 
50  pta.  alcohol,  enclosed  in  a  sealed  tube,  and  exposed  for  Boveral  boaifl 
to  a  temperature  of  140'^,  does  not  produce  a  traoo  of  etijcr.  (Liebiti 
JIandworterhuch,  I,  115.)  1 

if  Graham  takes  a  similar  vicwof  theproeossof  othrrifiwitlon;  hefifldt  I 
that  ether  may  l>o  produrcd  by  mcrtOy  heating  nlcnhid  nnd    oil  of  ritriol  I 
together,  with*put  diytlUatioq,  aa   in   the  following  experimenta  :  —  )  mt  J 
^  oifof  vitriol  was  mixed  gradually,  so  as  to  avoid  any  great  ri»o  of  lesK 
I  perature,  with  4  vol.  alc<mol  of  8p.  gr.  0*841,  containing  8.T  |x*r  cent  vi 
jkbtfolute  alcohol  (the  9nmo  was  also  used  in  the  su1t$e<^uent  cxiKtriiQI 
u«nd  the  mixture  introdurcd  into  a  strung  rlass  tube,  which  waa 
sealed  and  heated  for  an   hour  to  140'  --  178  ;  the  liquid,    after 
Cccuniod  a  larger  space  than  before  it  was  heated,  and  was  divided 
iwo  layer*},  the  upper  consisting  of  ether  free  from  eulphDroua  acid,  whil« 
tho  lower,  which  was  twice  n«  deep,  and  had  a  slignt  yellowiA})  cnluur, 
contained  a  small  quantity  of  ether,  but  consisted  chiefly  of  alcobnl,  wntrr, 
and  unlphuric  acid,  without  any  perceptible  <junntity  of  aalpbovinio  afM. 
' —  When  I  vol.  oil  of  vitriol  and  2  vols,  alcohol  of  the  samo  atrcngib  were 
licated   together  in  a   Rimilar  manner,  tho  mixture  turned  bromn  uJ 
yielded  but  a  small  quantity  of  ether.  —  Equal  volumes  of  oil  of  vitrirl 
'  and  alcohol  formed  a  Mack,  yispid  liquid,  but  no  perceptible  noatititT  uf 
^tther.  —  When  1  vol.  oil  of  vitriol  and  8   vol.  of  tho  sam«   alcohol  itxt 
^lieated  for  an  hour  to  HO*'  — 158^  an  ctlicreal  and  a  lower  rtratinu  v/ 
liquid  were  also  fonned  in  tho  proportion  of  1*2  ;  the  nu.antity  of  ctitf 
I  vafi  not  increased  by  n^'aiu  heating  the  mixture  for  un  hour   to  tb«  MM 
tempomtiire.  — -  When  1  vtd.  oil  uf  vitriol  and  -(  vol.  B]cx>hol  (a«  bi  \i$ 
tAR*t  oxjierimoutX  were  heated  to  IJti  fur  an  Lour,  etbvr  and  a  lowtrvJ' 
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liquid  wero  formed  in  the  proportion  by  volame  of  I'l  ;  2'65  ;  the  latter 
was  aliphtly  yellowish,  and  contained  but  a  Bmall  qaantity  of  sulpbovinie 
acid  (when  netitrnlizcd  with  lime,  it  yiehlod  only  49  pta,  eulphovinate  of 
lime  to  83*1  pts.  sulphate.)  —  A  mixture  of  100  pis.  oil  of  vitriol,  48 
ptfl.  alcohol  of  the  above  strangih,  and  18*5  pts.  water  heated  for  au  hour 
to  143^  formed  a  dark  greenish  brown  liquid,  but  no  layer  of  ether.  One 
half  of  thii  liquid  mixed  with  half  its  bulk  of  water,  and  heated  iu  a 
aiiMilar  manner,  yielded  but  a  very  small  quantity  of  ether;  the  other 
half  mixed  with  half  its  bulk  of  aleohol,  and  heated  in  a  similar  manner, 
yielded  a  nuautity  of  ether  measuring  about  half  as  much  as  the  alcohol 
added.  —  CrystaU  of  bisulphate  of  Hoda  retaining  a  slight  excess  of  aoid 
heated  in  a  similar  manner  with  twice  their  volume  of  alcohol,  converted 
it  into  ether  ;  pure  crystals  of  the  same  salt  exhibited  a  perceptible  but 
eniallor  |>uwcr  of  converting  alcohol  into  ether.  Glacial  phosphoric  acid 
and  cryBtallizod  phosphate  of  soda  heated  with  alcohol  to  ]S2\  did  not 
convert  the  smallest  quantity  of  it  into  ether.  Chloride  of  line  similarly 
treated  produced  but  o  trace  of  ether,  perceptible  by  the  odour. 

From  those  experimotits,  Graham  concludes  that  sulphovinio  aoid  does 
not  yield  ether,  either  by  spontaneous  decomposition  or  by  it«  action  in 
water;  but  that  it  produces  that  compound  wheu  it  acts  upon  alcohol, 
just  ns  other  acid  salts  of  sulphuric  aoid  do.  Ho  further  concludes  that 
the  action  of  the  oil  of  vitriol  on  the  alcdhol  consists  in  a  doubling 
of  the  atomic  weight  of  the  hydrocarbou  (C*H*)  contained  thereiuj  — 
[nicohol  =  C*HSH*0-;  ether=C"'H*,HW J,  — in  other  words,  that  it  ia  a 
polymrviiinfj  acflonj  similar  to  that  which  takes  plooe  when  sulphurio 
acid  is  placed  iu  contact  with  20  times  its  volume  of  oil  of  turpentine,  the 
tur;>entine  being  then  converted  iutu  two  other  hydrocarbons,  terel>eno  and 
coluphene,  one  of  which  has  a  much  higher  boiling  point  and  greater 
vapour-density  than  the  oil  of  tuqientine.  —  Graham  is  also  of  opinion, 
that  the  foruiation  of  sulphovioio  acid  is  not  a  ncoeisary  step  in  the  pro* 
duction  of  ether;  fur  in  the  preceding  experiments,  the  ctheriKing  pro- 
eeeded  most  advantageously  with  bisulpbate  of  soda,  or  with  sulphurio  acid 
mixed  with  a  large  proportion  of  alcohol  and  water,  which  would  greatly 
impede  the  formation  of  sulphovinio  acid.  It  appears  indeed  that  the 
combination  of  nicohol  with  sulphuric  acid  in  the  form  of  sulphovinio 
aoid,  greatly  diiuinisbes  the  chance  of  the  alcohol  being  afterwards 
etherised;  for  when  the  proportion  of  nil  of  vitriol  was  iucreUHed  iu  the 
preceding  experiments^,  which  would  give  much  sulphovinio  aoid,  tlic  pro- 
l>ortiou  of  ether  rapidly  diminished.  —  The  process  of  otherification  by 
sulphuric  acid  is  then,  as  Mitschcrlich  considered  it,  an  action  of  contact. 
(Graham,  Chem.  Soc  Qu.  3,  24  —  28.) 

According  to  Williamson,  on  the  other  bond,  the  production  of  ether 
iu  the  oniiuary  process  of  etherilication  is  preceded  by,  and  depends 
CAifientially  uj)on,  the  formation  of  eulphoviuic  acid.  — One  atom  of  alcohol 
and  1  atom  of  oil  of  vitriol  form  I  atom  of  sulpbovinie  acid  (equivalents, 
VII,  27;  comp.  also  Vll,  223): 

and  this  sulphovinio  acid  coming  iu  contact  with  another  atom  of  alcohol, 
TieldQ  sulphuric  acid  and  oiher ; 

The  fiulphnric  fujid  is  thus  reprodaoed,  and  the  same  series  of  actions 
oontiuually  repeated. 
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In  this  view  of  the  process  of  otlicnBoation,  we  eeem  again  i^' 
counter  the  old  Jifficulty  of  siilphovinic  acid  being  first  formed  aod 
decomposed,  at  the  same  tenipenituro  und  under  the  same  circumf 
Williamson,  however,  rcj^ds  tho  interchaiigo   of  ethyl   and  hydi 
between  CH'O  and  H"SO',  and  the  subsequent  Interchange  of  the 
elements  between  CH'SO*  and  C'H*0,  as  merely  a  particular  eaee  of' 
general  law  of  atomic  motion,  applicable  to  all  caaes  of  chemical  decoc 
position  whatsoever.     He  supposes^  in  fnct,  that  tho  ultimate  atoma  uf 
bodies  are  iu  couetaut  motion,  continually  changing  places  with  each  otbe 
whether  they  be  similar  or  dissimilar.     Thue^  in  a  drop  of  hydroohlui 
acid,  HCl,  each  atom  of  H  does  not  remain  quietly  in  juxtaposition  wii 
the  atom  of  CI  with  which  it  is  first  united,  but  is  constantly  cltanirii 
places  with   other  atoms  of  hydrogen,  or,  what  is  the  same  thinj^,  roi 
tinually  coming  in  contact  with  fresh  atoms  of  chlorine.     This  chan( 
18  not  directly  sensible  to  observation,  because  one  atom  of  hydrochlnrii] 
acid  is  exactly  like  another.     Hut  suppose  we  mix  with  tho  hydrochlutii 
acid  some  sulphate  of  copper  (tho  component  atoms  of  which  are  UBdflN] 
going  a  siujiL-sr  change  of  place);  the  basylous  elements,  hydrogen 
copper,  will  then   no  longer  limit  their  change  of  place  to   the  circle  of 
the  atoms  with  which  they  were  nt  first  combined,  but  tho  hydrogen  asA 
copper  will  likewise  change  placca  with  each  other,  forming  chloride  of 
copper  and  sulphuric  acid.     Thus  it  is  that  in  this  and  t^imilar  cases,  lh$ 
bases  arc  divided  between  tho  acids.     If,  however,  one  of  the  now  coa- 
ponnds  formed  be  insoluble  in  the  liquid,  as  when  sulphate  of  sitvrr  b 
substituted   for   the   sulphate   of  copper,  in  which   case   the  compoundi 
formed  are  H'SO*,  Ag*SO*,  HCl  and  AgCl,  —  the  insoluble  compound  (eW 
AgCl  in  the  present  instance)  is  precipitated,  and  thereby  removed  tV.  -u 
the  circle  of  decompositions,  while  the  other  three  compounds  renuumuk 
in  solution,  coatinuc  the  interchange  of  their  conipouont  partA,  and  gtrs 
rise  successively  to  new  portions  of  chloride  of  silver,  until  all  the  ailfcf. 
or  all  the   chlorine,  is  removed  from   tho  liquid.     Sncb   imle^   is  ths 
general  process  of  chemical  decomposition.     Of  course  a  conipoand  vu 
efiectually  removed  from  the  circle  of  decompositions  by  aaaaming  tbe 
gaseous  form  as  by  precipitation;  and  thus  it  is  that  in  the  prooeas  of  «Ui^ 
rifi(»tion  by  sulphuric  acid,  the  ether  and  water  being  removed  froaibt 
liquid  by  distillation  as  fast  as  they  arc  produced,  the  ^ulphnHc  acid  ott* 
iinues  to  act  upon  the  alcohol  as  long  as  the  supply  of  that  cowi>ott&dii 
kept  up.   (Chcm.  Soc,  Qu.  J,  4,   100,  112.)  ^ 

The  view  just  given  of  the   process  of   ethorification  is 

C'H  "  1 

by  the  following  experiments.     When  sulphamylio  acid      „   }S0*' 

heated  in  a  retort,  and  a  stream  of  cooimou  alcohol  allowed  to  run  in  liU 

nothing  but  common  ether  passed  over,  tho  distillate  was  likewise  ISmuI 

0*11 "  I 
to    contain    omylovinic    ether  piij>}0,  and  the  residue  contaioeii  aft 

sulphamylio  acid,  but  only  sulphovinic.     Again,  on  distilling  a  mixtin 

of  f-ommon  and  amytic  alcohol  in  equivalent  proportions  with  aulpharie 

acid,  umyliivinic    other    wa^  formed,    as   well    as    common  ether  %a^ 

amylic  ether.     A  mixture  of  mcthylic  and   amylio  aloobula  eimikrfr 

C^H"l 
treated,  yielded  amylomethylic  ether,  n  HM^'  O^'^'^'^^oQi  f^^^W- ^ 

Qu,  J.  4,  220.) 

These  views  are  also  confirmed  by  the  exporimenta  of  ChaiMxri  {/«««'* 
^  Gah,  Compt.  rend,  ISjO,  QCO),  who  linds  that  auhydroiu  iu3|ihMriiiil 
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of  poiasli  distilled  -with  etliylato  of  potassiuiu,  j^  JO,  yields  ether, 
and  when  distilled  with  methylatc  of  potaesium,  j^  |0,  yields  rino- 
metbylic  ether,  rjusjO.  (vi<^.  p.  193).  H" 


c  Formation  of  Sulphurous  Add,  OleJiarU  Gaa,  WinA-oU,  SfC, 

A  mixture  of  alcohol  and  from  3  to  4  pte.  oil  of  vitriol  (  or  a  mix- 
ture prepare*!  with  a  larger  ({uiLntltv  of  alcohol,  aud  heated  till,  ad  the 
heat  increases,  the  greater  part  of  tlio  alcohol  is  given  otF  in  the  form  of 
ether  and  water,  and  tho  boiling  point  rises  to  160'^),  tiirua  hlack  and 
thickens  between  160^  and  180",  giving  off  only  a  small  quantity  of 
ether,  and  with  it  water,  sulphurous  acid,  carbouic  acid,  carbonic  oxide, 
olefiant  gas,  sulphovinate  of  wine-oil,  acetic  aciii,  acetic  ether,  and 
traces  of  formic  acid;  then,  after  a  time,  swells  up  considerably;  and 
fiually  leaves  a  residue,  conuiuling  of  concentrated  sulphuric  acid,  and  a 
carbouaoeous  mass  containing  sulphuric  acid.  viz.  thionielunic  acid. 

As  soon  as  sulphurous  acid  begins  to  escape  from  a  mixture  of  equal 
parts  of  rdcohol  and  oil  of  vitriol,  scarcely  any  more  ether  distils  over. 
The  evolution  of  olefiant  gas  begins  a^  soon  a^  the  proportion  of  oil  of 
vitriol  in  the  residue  amounts  to  ^;  wben  oil  of  wine  ceases  to  Jialil 
over,  nothing  is  given  ulf  but  water,  sulphuruus  acid,  and  carbonic  acid; 
and  when  the  residue  is  heated  to  dryness,  sulphur  sublimes.  (Fourcroy 
i  Vanquelin,  {Ann,  Chim.  23,  203.) 

A  mixture  of  1  pt.  alcohol  and  3  pta.  oil  of  vitriol  gives  off  no  ether, 
but  froths  up  strongly  and  gives  off  sulphurous  acid,  wiuo-oil,  olefiant 
gas,  and  carbonic  acid.  (Boullay,  J.  Pharm.  1,  100.) 

A  mixture  of  1  pt.  alcohol  and  2  pLs.  oil  of  vitriol  gives  oQ*  but  a 
small  qnantity  of  ether,  then  wine-oil,  &c,  (Deslauriers,  ■/.  Fliarm,  2, 
483.) 

A  mixture  of  100  pts.  of  07'5  per  cent,  alcohol  and  394  pts.  oil  of 
Titriol  gives  off — in  addition  to  ether  —  water,  wino-oil,  sulphurous 
a^id  and  olefiant  gases  in  almost  equal  volumes,  and  leaves  a  residau 
consisting  of  sulphuric  acid  and  21*44  pts.  of  carbonaceous  matter 
(tbionielanic  acid),  contaiuiog  sulpburic  acid  in  a  btule  of  intimate  com- 
bination au<l  not  removable  by  water.   (Biisehof,  Schw.  41,  31fl.) 

A  mixture  of  equal  parts  of  alcohol  and  oil  of  vitriol  givea  off  other 
and  alcohol  between  124°  and  126"*;  ether  and  water  between  126"  and 
IGfl"",  in  greatest  quantity  at  12G°j  begins  to  Idackon  at  160',  and  to 
give  off  sulpburous  acid  at  107°;  afterwards  between  176^  and  180% 
ole6ant  gas,  &c.  is  given  off.  The  bulpbnious  acid  and  oleliant  gases 
are  evolved  in  equal  volumce,  —  With  3  pts.  oil  of  vitrtol  to  1  pt.  alcohol, 
the  mixture  begins  to  boil  and  give  off  n  small  quantity  of  ether  at  150*^; 
with  4  pts  oil  of  vitriol,  at  170°;  but  immediately  above  170',  the  ether 
which  should  bo  evolved  from  the  remaining  portion  of  sulphovinic  acid, 
is  decompoded  by  the  concentrated  sulphuric  acid,  so  that  only  a  small 
quantity  of  ether  is  afterwards  evolved,  the  rest  being  replaced  by  water, 
alphurous  acid,  &c.  Acetic  acid,  formic  acid,  and  carbonic  oxide  may 
|so  bo  evolved,  especially  when  a  large  excess  of  sulpburic  acid  la 
Tho  eulphovinic  acid  previously  formod  in  the  mixture,  appears 
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first  to  be  converted  into  isethionio  acid,  and  oltimatel^  into  l^dzftteJ 
Bulphuric  acid.  (Liebig.) 

E<(U&1  parU  of  oil  of  vitriol  and  absolute  ftloobol  yield  etber  afid 
water  »t  165'',  then  water,  iben  a  large  quautity  of  &ul]>huroua  uH 
olefiant  gns,  wincoll,  and  a  small  quantity  of  acotto  acid.  Al  180* 
the  residue  frotbs  up.   (Kuhlmann,  Ann.  Pharm,  33,  217.) 

The  mixture  of  equal  jmrta  of  alcohol  and  oil  of  vitriol  tic14 
.|>ctwecn  120'  and  150^,  nicobol,  other,  and  watcrj  between  150  aoi 
IfiO,  merely  ether  and  water;  between  160°  and  165°,  snlphurou*  nnti, 
olefiant  gas  aud  carbonic  ucid,  t();,'etticr  with  a  smull  quantity  of  ciber; 
at  ]7<'>^  the  other  disappears  altogether,  but  water  and  sulphovimle 
of  wine-oil  are  given  off  as  well  a»  the  tbore-nicntionetl  gaaes.  Tfct 
gaBCouH  mixture  coutains  sulphurous  acid  and  olo6ant  gaaee  in  abcvt 
equal  volumes,  and  likewise  carbonic  acid  goA,  amonnting  to  b«tvMi 
\  aud  ^  of  the  olefiant  gas.  l-inally,  tbcro  remain  bydrated  snlphtrie 
aoid,  isetbionic  acid,  and  cliarcoal  impregnated  witn  sulpbaric  acid. 
(Marchand,  J,  pr.  Ch^i,  15,  13.) 

Scbecio  obtained  no  carbonic  acid;  Pronet  (^.  GeM.  3,  41)  obtund 
iDcitber  ooetic  acid  nor  eulphur;  PuSos  obtained  not  only  acetic  acid  hot 
llikewiso  acetate  of  ethyl.  The  carbonic  oxide  waa  first  noticed  1^ 
J.  Davy  {Ed.  J,  of  Sc,  6  43^,  atid  afterwards  by  Regnault  (Ann.  Chiau 
rhyt,  G9,  168),  foomp.  p.  163). 

One  ounce  of  alcohol  of  sp.  gr.  0*8  heated  witb  4  onncos  of  oil  of 
Vitriol,  as  long  as  any  gas  escapes,  yields,  after  the  snlpburouB  acid  ud 
■ethor-vapour  have  been  absorbed  by  water,  11}  litre*  of  a  gaseous  mixtan. 
The  firett  -j^  of  the  evolved  fras  consist  of  olefiant  gas  free  from  rarbonie 
oxide,  but  containing  a  small  quantity  of  carbonic  acid,  which  occorv  enn 
Sn  the  first  -j^,and  gradually  increases  as  the  process  goes  on;  tlic  next /f 
arc  ulefinnt  ga.^  with  a  larger  proportion  of  carbonic  acid,  and  not  Diorq 
Ikaji  4  per  cent,  of  carbonic  oxide.  In  the  eleventh  aud  twelfth  ^\,^9 
fNU^onic  acid  and  carbonic  oxide  ga^es  exhibit  a  condidtimbto  incnwvj 
and  the  thirteenth,  fourteenth,  and  fifteenth  -X  consist,  for  the  moct  pAil 
of  carbonic  oxide,  mixed  with  a  considerable  quantity  of  carbonic  k» 
and  u  small  proportion  of  sulphurous  acid,  the  olefiant  gaa  hariog  hj  Um 
timr,  alinofit  wbolly  disapi)eared.  f  A.  Vogel,  Junior,  J.  pr.  vAtm.  15, 
300.)  —  Faraday  tiiought  tlial  ho  hlccwise  obtained  marsh-gas  (p.  1*5). 

When  xupour  of  ab^oluto  alcobol  \s  passed  into  oil  of  vitriol  oontaim 
in  a  tubulated  retort,  sulnhurous  neid  and  olefiant  gascR  ar«  erolrid, 
Water  and  oil  of  wine  distil  over,  aud  in  the  retort  there  remain  kydnloi 
sulbliuric  acid,  isothiouio  acid,  and  thiomelanio  acid,  whicb  aeparmtM  cwl 
and  tbirkens  the  mass.   (Lose,  Po^ff.  47,  610.) 

When  vnp»ur  of  80  per  cent,  alcobol  is  passed  througb  a  mixton  cf 
10  pts.  (dl  otvitiol  and  3  pt£.  water  boding  between  IGC  and  Ifi.r,  tk 
alcohol  !■  aluioat  wholly  resolved  into  olefiant  gaa  mod  ynponr  of  wster, 
mixo*!  only  with  a  little  vapour  of  alcohol  and  a  very  small  aoantitjr^ 
ether- vapour.  Tlio  acitl  liquid  remains  colourless,  and  after  Uie  expcch 
mciit  bail  continueil  for  a  long  time,  deposits  charcoal,  wspeGMSlr  vhtt 
tbo  beat  riM4  above  170^;  these  prod ucl-s  of  carlK>nixiitioa  are*  tto 
not  rawntial  to  the  formation  uf  the  olefiant  gas.  Th«  fulpbaric 
^bicb,  at  a  lowrr  temprnituro,  ilccompo.so9  the  alcohol  by  contact- 
io  •ihof  and  wat«r,  resolves^  it  at  lO'O',  lilso  by  nit-ro  coutnrt  action, 
i  go*  aud  water.  (Mittfcbcrliub,  A\  Ann,  C/iim.  PAyi^  7,  IS;  tim 

V  Aufl.  4.  1,  105.) 
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^B  A  eatiefaotory  tbeory  of  the  decomposition  of  alcohol  hy  exccRs  of  sul  • 
pharic  acid  cannot  at  propont  he  glrcn.  Even  if  it  nmy  bo  ofif^umod  as 
gcnrrally  true,  that  in  Kuch  niixturo»  the  fiulphovinic  acid  is  protoctod 
from  decomposition  up  to  a  certain  higher  tonijjomtiire  by  the  exce&s  of 
stdphuric  ucid,  and  that  when  Hub  ten)[>eratiire  ta  ejkcccded,  a  decompoei- 
tion  of  tho  alcohol  in  the  sulithovinio  acid  takes  place,  more  complete 
than  that  by  which  ^ulpbovmic  acid,  when  mixed  with  a  smaller  ouantity 
of  eulpburic  iicid,  is  converted  at  lower  temperatures  into  ether  ana  wntsTi 
—  it  ucYeribfloafl  apjifars  that  there  nre  several  decompositiong  going  on 
together.  Thus,  Mitschcrlicirs  experiment  Beems  to  show  that  the  forma- 
tion of  olefiant  ipis  depends  ujion  that  of  sulphurous  acid,  oil  of  wine,  Ac, 
It  appears  therefore:  1.  That  part  of  the  alcohol  in  the  fiulphovinic  arid 
is  eiinply  resolved  into  water  ami  olefiant  gas,  the  excess  of  strong  aul- 
phorio  acid  abstracting  from  the  alcnLol  tho  ^holo  of  its  osyguu  in  tho 
form  of  water,  not  merely  half  as  in  the  formation  of  ether: 

C'irO=  =  C*H*  +  2HO. 

2.  The  r&Bctions  which  give  rise  to  the  production  of  sulphurous  acid, 
enlphovinnte  of  wine-oil,  and  tbiomelnuic  acid,  appear  to  be  essentially 
connected  with  each  other;  for  as  sooD  ae  unlphurous  acid  begins  to  bo 
evolved,  Hiilphoviunto  of  winc'-oil  likowiso  distils  over.  Since,  however, 
the  i^toichiometic  conRtitatinn  of  siilphovinate  of  wine-oil  and  thiomelanio 
aoid  has  not  been  ascertained  with  certainty,  it  is  impossible  to  represent 
these  reactions  by  equations.  Balard  (J^^Ann.  Chim.  /^Aj/x.  12,326),8Ug>rosta 
that  the  wine-oil  may  be  nothing  but  funel-oil  altered  by  tho  action  of  tho 
aulphiirio  acid,  inasmuch  as  alcohol  almost  always  contains  fusel-oil.  Unt 
since  pure  sulphovinates,  when  heated,  yield  a  much  larger  quantity  of 
wine-oil  than  alcohol  does,  and  no  fueel-oil  can  be  supposed  to  exist  in 
tbem,  this  view  U  probably  true  only  in  so  far  as  wo  may  suppose  that 
when  alcohol  containing  fu§el-oil  is  distilled  with  sulphuriu  acid,  the 
fai^el-oil  passes  over  together  with  the  real  sulphovinate  of  win&oil. 
With  this  is,  perhaps,  connecte<I  the  fwt  obwrvc*!  hy  jMarchand  (./.  pr. 
{Jhem.  1.5,  8),  that  the  mixture  of  alcohol  and  oil  of  vitriol  exhibite  a  tur- 
bidity which  at  first  incrcafcs  on  the  a<Mition  of  water  and  then  graJuatly 
disappears,  whence  Marchand  concludes  that  oil  of  wine  is  immediately 
produced  on  mixing  the  materials.  The  substance  which  causes  the 
turbidity  may,  however,  be  fusel-oil;  if  it  were  wine-oil,  it  woidd  be 
carried  over  with  the  ether-vaponrs  from  tho  very  beginning  of  the  distil- 
lation. —  3.  Acetic  acid,  formic  ucid,  carbonic  acid,  and  carbonic  oxide, 
which  pass  over  towards  the  end  of  the  diulillatinn  of  almhol  with  excess 
of  oil  of  vitrinl,  arc  probably  formed,  together  with  sulphurouB  aeid^  by 
the  oxidizing  action  of  the  sulpbnric  acid;  thus, 
Acetic  acid; 

C*H«0»  +  4S0»  «  C*H«0<  +  4SO»  -*-  fiHO. 

Formic  and  carbonic  aoid: 

C<H*0*  -h  680*  «  C*H50*  +  2CO«  +  GSO"  +  2HO. 

The  formic  acid,  of  which  only  traoes  are  oocasionally  obtained,  'ma  pro- 
bably, for  the  most  part,  immediately  decomposed  by  the  further  action 
of  the  enlpburic  arid  into  tCQ  aud  2H0.  This  supposition  is,  however, 
«fc  r»riance  with  tli(  fact  that  carbonic  aoid  is  given  oil*  before  carbonia 
oxide,  whereas,  according  to  tho  preceding  supposition,  formic  acid  should 
be  produc«d  simultaneously  with  the  carbonic  acid,  and  uhould  immodi* 
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atoly  yield  carLonio  oxide  by  docompoaitioD.  —  4.  Tbe  saljtliar  ii^^| 
fiubliuies  on  heating  tbo  residue  to  drynosa  is  probably  derived  froui  l^H 
decompoeition  of  tkioiuclaaic  acid. 


Thiotnelanic  Acid. 


G,  BiscHOF.  Schw,  41,  419.  —  Erdmann  &  Marcband,  J,  pr,  Chm,  15, 
13.  —  Lose,  Pogg.  47,  619.  —  Erdmann,  J.  pr,  Chem,  21,  291;  abo 
Ann.  Pharm.  37,  82. 

This  is  tbo  carbonoceooA  moss  containing  snlpburio  acid,  -nrbich  iepi- 
rates  ont  wben  alcohol  is  fitronjfly  ho.ited  with  oil  of  vitriol.  As  its  mal- 
position 18  not  yet  known  with  certainty,  it  ia  perhaps  l>«st  intrudac^  ro 
thia  place. 

Preparation,  Vapour  of  absolute  alcohol  ie  posted  into  a  tuboLued 
retort  half  filled  with  rectified  oil  of  vitriol,  and  heated  to  IGO'^  till  tk 
masM  thickens;  the  whole  is  then  diluted  with  water,  and  the  carbovt* 
ceous  ina^s  washed  fur  several  dayn  with  hot  water,  till  the  liquid  irbidi 
rnna  through  no  longer  foniia  a  cloud  with  chh>ride  of  barium.  It  thts 
swells  up  strongly,  and  finally  dissolves  in  small  quantity,  iiuportin;?  ft 
brownish  colour  to  the  water.  (Lo^e.)  Erdmann  proc«t.'dii  in  n  fiimiior 
manner,  excepting  that  he  aUo  digests  it  with  ammonia. 

2.  a.  1  pt.  of  absolute  alcohol  is  boated  in  a  sand-lkath  with  8  t-  )t^ 
pts.  of  [rectified?]  oil  of  vitriol  till  tbo  residue  assumes  tlio  form  of  a|>oni7 
Inmpa,  These  lunij»a  are  then  washed  out  of  the  retort  with  watrr,  n* 
lon^  as  the  water  continues  to  take  up  Hiilphuric  acid;  the  residue  tritu- 
rated with  water  to  a  very  fine  cream;  and  afterwards  repeatedly  waJifi 
with  water,  which  etill  takes  up  a  cousidorable  4]uautity  of  sulphuric  Mi>i 
from  it.  (Krdmann.)  —  b.  The  Mime  process,  excepting  that  the  bcttl  if 
raised  above  IbO^,  tiU  the  muss  begins  to  thicken.  (Erdmaiin.) 

Pi^pertifs,  ThtDinelautc  acid  in  the  dry  state  is  a  pure  blttclc,  ponw 
mass,  having  a  shining  fntcture.  (Lose.)  —  DuU  on  the  outxidf,  Itotj 
lustrous  on  ihc  fnictured  surface;  extremely  diflScult  to  pulverito  wlro 
quite  dry,  but  easily  rubbed  to  a  soft  powder  after  partial  drying.  Wl*rt 
recently  washed  and  still  moist,  it  reddens  litmns  papor.  AlierdTjifl£| 
in  the  air,  it  still  loses  water  when  boated.  (Erdmann.) 


LOM. 

(l)- 

62-76 

4  01 

27-00 

6-23 


Erdmann. 
(2  a).  (2  b), 

fi7-72    ..«    68--I7 
3-33    ..«      2-26 
22-40 

6-55 


28  C 168  ....  tVn 

8  H     8  .„  3^ 

7  0 56  „«  tM* 

S « 16  .™  «-l5 


100-00 


100*00 


C»U«0<,SO»  ?  ....    848 


BrdmBzm'i  preparations  went  driHl  at  150° ;  he  gtvei  the  prefcrraov  to  the 
C*U**0'*S^;  LoM,  from  hUown  analysii,  which  ditTcra  greatly  front  Erdnumi'a,! 
lbefonnul»C«7H'«0*S  »  CS^uw^gHO.SW 

Decomposiiiont.  Thiomclnnie  acid  yields,  by  dry  distillation,  n]|Ai^ 
of  carbon,  sulphur,  and  a  small  nunntity  of  sulphuretted  Lydnft* 
(Bisohof);  water,  carbonic  ncid,  sulphurous  acid,  sulphuretted  hydnfA 
lulphur,  and  a  brown  oil.  (Marchaud  and  Krdmann.)     Lose  obtalav^t^ 
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eame  products  with  tlio  oxcqition  of  the  oil.  —  It  is  extremely  difficult  to 
bum,  and  when  iijnitod  in  tlio  air  for  sovenil  hours  over  the  flame  of  a 
gpiritlamp,  still  leaves  a  carbonaceous  residue  which  hums  away  com- 
pletely when  moistened  witli  nitric  acid.  It  is  completely  decomposed 
by  eontinnod  boiling  with  nitric  acid.  When  boated  witlt  hydrate  of 
potash,  it  swells  up,  gives  off  a  combu>^tible  gas,  and  leaves  a  fased 
white  mixture  of  sulphate  of  potash  and  sulphide  of  ]>otafisiQin.  It  is  not 
decomposed,  either  by  other  acids,  such  OiS  nitric  acid,  at  a  boiling  heat, 
or  by  boiling  caustic  alkaJii.  (Lose.) 

Comhijtations.  The  acid  docsnot  dissolve  either  in  water  or  in  alkalis, 
but  when  digested  in  a^jueous  solutions  of  the  alkalis  or  of  sugar  of  lead, 
it  takoa  up  a  certain  quantity  of  haao,  and  fomis  oa  insoluble  salt  exter- 
nally resembling  the  acid  itself.   (Erdmanu) 

The  Ammonia.saU  is  obtained:  {<t)  by  digesting  the  acid  prepared  by 
(2)  with  ammonia  of  definite  strength.  -^  The  following  modes  of  prepa- 
ration, on  the  other  band,  yield  a  Rait  of  variable  composition,  prol»ably 
because  the  alcohol,  not  being  heated  long  enough  or  strongly  enoagb  witb 
the  oil  of  vitriol,  small  quantities  of  other  compounds  remain  mixed  with 
the  prodoct.  —  b.  By  treating  the  salt  preimred  by  (1)  with  ammonia.  —- 
c.  By  heating  1  pt.  of  alcohol  of  sp.  gr.  0'83  with  C  pta.  of  fuming  oil  of 
%-itriol  in  a  retort,  till  the  gas  which  is  evolved  ceases  to  be  combustible, 
wftshing  the  residue  repeatedly  with  water,  then  boiling  it  with  dilute 
ammonia,  and  washing  it  with  boiling  water,  till  the  li(iuid  which  runs 
through  no  longer  forms  a  cloud  with  chloride  of  barium.  —  d.  The  snmo 
as  Cj  excepting  that  rectified  oil  of  vitriol  is  ueed  instead  of  the  fuming 
acid,  •~-  The  compound  when  treated  with  nquenus  potisU,  gives  off 
amiuuuia abundantly,  and  is  couverted  into  tlie  polash-salt.  (Erdmann.) 
Erdmann  {Iht  gait  being  dried  at  \bO'*), 

C 64-3    ....  64-30  ....  6611  ....  6558 

H    3-8     ....  3-33  ....  3-78  ....  4*55 

O  +  N    ....  24-88  ....  21-19  ....  21M9 

S ....  7-49  ....  8-92  ....  8-38 

100-00     ....  100-00     ....  100-00 

Pota»h-$aU.  —  Obtained  by  boiling  the  acid  prepared  by  (2)  and  still 
moist,  with  caustic  i>otaeh,  and  washing  the  mass^with  boiling  water,  till 
tho  water  no  longer  ar^juires  any  alkaline  reaction.  A.  small  quantity  of 
the  salt  in  a  soft  and  finely  ilividcd  state  difl'uses  through  the  water  and 
gives  it  a  brownish  tint,  but  it  is  deposited  on  eaturaling  the  aolutioa  with 
eommon  salt.  (Erdmann.) 

Erdm&nn  {the  talt  dried  at  150°;  mean), 

KO » U"36 

C « 59-78 

H..« « -«. 2-91 

O  ..„ 20'2« 

8 5-70 
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Haryta'sali. — Thiomelanicacid  boiled  with  a<]ueons  chloride  of  Itarinm, 
eives  off  hydrochloric  noid,  and  after  washing,  yields  a  baryta-salt  which 
u  free  from  chlorine,  and  when  burnt,  loaves  10  61  per  ccnU  of  sulphate 
of  baryta.  (Erdmauo.) 
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Lead-ialt,  —  rreparcJ  by  boiling  tlie  acid  with  oquooiu  aceUl«  ofi 
lead,  whereupon  acelic  acid  is  ^Mveii  ofl*,  and  wafhiug  tne  producL  Tm 
compound  it*  free  from  accuc  acid,  and  wbon  Luiut  after  drying,  IcjItm 
Sr]d  per  cent,  of  sulpbate  of  lead.  (Erdmaau.)  ] 

The  analyses  of  these  salu  do  not  agree  very  well  amoiig  tUemseIvr% 
probably  becau£e,  from  the  insolability  of  the  acid,  the  basoa  cumbibe 
with  it  but  imperfectly.  (Gm.) 

14.  Phosphoric  acid  acta  upon  alcohol,  to  a  certain  oxtenly  hlit 
snlphurio  acid, — that  is  to  eay,  it  forma  a  phoaphovinic  acid  analoprw  to 
Bulplioviuic  acid,  and  by  its  water-forming  power,  gives  rise  to  the  prt- 
ductiou  of  ether,  oleflant  ga«,  and  a  kind  of  wine-oil;  but  it  does  do* 
exhibit  any  oxidating  power. 

100  pts.  of  highly  concentrated  phosphoric  acid  (which,  dia^olred  ra 
water  and  pnwinitated  by  exce.ss  of  baryla-WHlcr,  would  yield  218  ptt. 
of  phosphate  of  baryta),  disaolved  in  100  pts.  of  05  percent,  alcohol urf 
aet  a^ide  for  24  hours  in  a  Teesel  surrounded  with  ice,  yield  150  ptasf 
phosphate  of  baryta,  and  after  boiling  fur  a  short  time,  1  48  pta,  —  HflOCV 
the  muinlity  of  phosplioric  noid  convprted  int*»  phosjibovinir  nridnmonti 
to  about  \  of  the  aciil  used,  and  the  prodtict  is  not  much  In  n  bol 

is  applied.   (IVKuu-o,  J.  Chim.  mcd.  9,  141;  vid,  Phnsfhovr,  i 

Anhydrous  pho^phorio  aoid  (jireparcd  by  burning  phosphorus  in  <llt 
oxygen)  dissolved  in  a  small  nuantity  of  absolute  alcohol,  gives  cut  pM 
beat,  and  yield.^  a  >4yrup  which,  when  heated,  does  not  give  oflf  elh«r,  b«( 
only  olcfiant  gas. —  But  if  tliealoubol  is  in  t>xccs8,the  mixture  begins  feoboD 
at  K0\  yields  alcohol  till  the  temporature  ri^es  to  140%  and  then  true* 
to  boil  till  it  reaches  \7f*',  at  whirh  temperature  a  small  quantity nfetlia 
passes  over  at  first,  and  then,  between  \75'  and  200",  olcfiant  gas  anti » 
small  quantity  of  a  thickish  acid  distillate  which  doeei  not  procipitate 
baryta-water.  The  residue  remains  colourless  daring  the  wboto  proros. 
(Kuhlmann,  Ann.  P/tarm.  33,  217.) 

Alcohol,  when  distilled  even  with  largo  quantities  of  [Kydntei*' 
phosphorio  acid,  yields  but  a  Fmall  quantity  of  ether,  not  cooUunin; 
either  wine-oil  or  the  phosphovinate  of  wine-oil.  The  rcstdae  vhtkn,  ui 
yields  olcfiant  g.ts,  water,  together  \rith  a  small  qnantity  of  an  oil  mlk^ 
lloats  on  tho  water  and  has  an  odour  difi'ercnt  from  that  of  wiae-odl. 
(SeruUas,  Ann.  Chim,  Phff».  30,  152;  also  Sche.  55,  170.) 

Rrtpeccing  eiberificntion  bjr  pUoaj^hnrio  add.  aooonling  to  UoblUy^  9id,  p.  174. 

Aoueous  phosphoric  acid  of  6p.  gr.  lew  than  1'2  baa  no  action  spsi 
alcohol;  but  o  pts.  of  the  syrupy  aciil  heated  with  I  pt.  alcohol  yisM. 
with  brisk  efi*crvesccnee,  a  large  quantity  of  olofiaat  gas,  and  a  saan 
auantity  of  wine-oil,  tho  mixture  assuming  a  dt>ep  brown  coloar,  vi 
depositing  light  carbonaceous  flakes.  Phosphoric  acid  formu  ether  dm* 
less  quickly  than  sulphuric  acid,  not  because  it  unites  less  readily  vit^ 
the  alcohol,  but  because  tho  pbosphovinic  acid  formed  in  Ibe  pf\»e>* 
resists  decomposition  much  more  strongly  than  sulphorinic  aci<L  (rdtfosr. 
J.  Chim.  med.  9,  131  and  14.1.) 

At  tho  rommeticcmcnt  of  the  distillation,  the  dilnto  phnsphcn«i0^ 
foniieil  Ifigelher  with  tho  phojipho%inic  acid,  gives  off  it«  water;  the  |»1»*- 
phovitiic  acid  is  then  reeutved  into  hyilrated  phosphoric  acid,  wbiob  f^** 
off  no  more  water,  even  when  more  strongly  lie.itcd,  and  etber,  wiia  h 
tho  end  is  partly  resolvod  into  win&-oil  and  alovhvl  [water  1 J  (1 
UandwMcrb,  X,  115.) 
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Wlien  3  pts.  of  viireSed  boracic  acid  io  the  ftCate  of  powder  are 
vitli  1  pt.  of  absoluto  alcohol,  olofiant  ga^  is  ji^iven  oO'  abundantly 
and  reguliu-ly;  tlic  mixture  doca  not  blacken^  but  leaves  a  reslduo  of 
mono-hydra  ted  borncic  acid,  which  does  not  give  otl'  water  till  nioro 
fttrotigly  heatod.    (Ebclmen^  Compi.  rend,   18,   1203j    vid.  ali>o  Bm'acic 

\(i.  A  rs^itc  acid  acts  very  much  like  phosjiKoric  acid,  producing  both 
arseniorinic  acid  aud  etlicr  (p,  175).  The  obfiervatioua  of  Liebig  just 
quoted  respecting  phosphoric  acidj  apply  also,  according  to  his  statenicnty 
to  arsenic  acid. 

17<  Chromic  acid  exerts  a  violent  oxidizing  action  upon  alcohol,  the 
aoid  being  reduced  to  chromic  oxide,  the  alcohul  sometimes  taking  Bre, 
^IkI  when  tliat  eH*ect  does  not  take  place,  bciug  converted  into  aldehyde, 
Itoetic  acid,  and  acetic  ether. 

If  a  teaapouuful  of  dry  chromic  ncid  Ito  introduced  into  a  porcelain 
cnphule  wetted  with  :ili6olute  alcohul,  the  alcohol  instantly  takes  Ore,  nnd 
the  rexultiijg  chromic  oxiile  continues  to  ^duw  for  somo  time,  giving  olV  a 
powerful  odour  of  aldehyde.  The  alcohol  takes  fire  still  more  readily, 
if  a  £mall  quantity  of  sulphide  of  carbou  bo  mixed  with  it,  alibough  ihat 
compound  by  iteelf  exerts  but  little  uctiun  on  chromic  acid.  —  If  ulcuhol 
bo  tiiitfered  to  evaporate  in  a  bottle  tilled  with  air,  and  a  small  quantity 
of  chromic  iicid  dropped  in,  the  mixture  exjtiodes.  If  a  little  alcohol  be 
a^in  allowed  to  ovaptrntc  in  tho  bottle,  and  a  small  quantity  of  chromic 
acid  then  introduced,  it  will  be  seen,  if  the  room  be  rather  dark,  to  run 
about  in  (he  gl:tirs  for  0  or  10  minutes  in  a  linely  divided  state  and 
rod-hot-  (Botti^er,  Ann.  Pharvn.  37,  117.) 

If  a  gluw-lamp  having  an  a&betitus  wick  be  filled  with  80  per  cent 
alctdiol.  the  wick  cut  oil'  about  ^  of  an  inch  above  the  mouth,  bomewliat 
spread  out,  \i»  upper  part  moistrned  with  a  few  drops  of  absolute  alcohol, 
and  as  mucli  crystallized  anhydrous  chromic  acid  as  can  be  placed  on 
the  point  of  a  knife  sprinkled  upon  it,  the  alcohol  immediately  takes 
fire,  and  brings  the  chromic  oxide  derived  from  the  decomposition  of  the 
ofaroDiio  acid  to  bright  redness.  If  the  fiaiiie  bo  then  bliiwn  out,  the 
cliromio  oxide  continues  to  glow  still  more  strongly,  till  all  tho  alcohol 
in  tho  lamp  is  consume<l,  yielding  a  kind  of  lam{)ic  acid  containing 
aldehyde.  —  If  the  alcohol  contains  bisulphide  of  carbon,  a  liquid 
Bmclling  of  mercaptan  is  prmluced.  (Bottgcr,  Amu  Pharni.  57,  134.) 

When  chromic  ncid  is  dif^solved  in  absolute  alcohol,  heat  is  evolved, 
and  nn  odunr  of  nitrous  ether  (aldehyde)  produced  j  at  a  somewhat 
higher  temperature,  the  mixture  boils,  part  of  tho  chromic  acid  being 
then  re<luced  to  browu  oxide,  (Weiasner,  Gilh.  60,  372.)  —  When  chromic 
Oirid  is  boiled  with  alcohol,  an  ether  is  formed  resembling  Dubereiner's 
oxvtrcn-ether  (aldehyde),  and  there  remains  a  diu-k-brown  liquid  con- 
taining brown  oxide  of  chromium.   (Unverdorben,  If.  Tr.  0,  1,  31.) 

A  mixture  of  concentrated  sulphuric  acid  and  chromic  acid  produces 
with  alcohol  a  degree  of  heat  amounting  to  explosion,  and  yields  ether 
■od  winc-oil,  perhaps  also  acetic  ether,  while  chromic  sulphate  remains 
beliind.  (Gay-Lussac,  Ann.  Chhn.  Phys.  16,  102.)  —  Chromic  acid  con- 
tAiaing  sulphuric  acid  bchavef^  with  alcohol  in  the  same  manner  as  oxide 
of  manganese  mixed  with  aulphurio  acid.  (Dobereiner.)  —  Sulphuric  acid 
with  chroniate  of  potash  converts  alcohol  into  noetic  acid  and  acetic  ether, 
(DuBofi,  Katln.  Arch,  14,  309,)  Mitscherlich  (Fogg.  14,  53«,)  also 
obtained  acetic  other.  —  Alcohol  brought  in  contact  with  chromic  acid, 
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or  witli  a  mixture  nf  sulpbnric  acid  and  chromatc  of  potash,  bed&l 
heated,  so  that  uo  external  heat  is  ncccjjsary  till  towards  thi^  end  cf  tM 
actJotij  and  forms  aldehyde,  acetic  acidj  rnrhonic  acid,  and  perhaps  aid 
formic  acid.  When  the  alcohol  is  added  in  small  portions  to  the  mixtufli 
of  chroiuate  of  [>otaj?h  and  sulidiuric  acid,  acutic  acid  is  the  chief  prvdurf 
formed,  but  if  the  ^iroccsa  he  reversed,  aldehyde  is  the  principal  prodoed 
(W.  &  U.  nogers,  C/ifm.  Gaz,  184G,  No.  92, 322;  ^U&J'pr.Ckein.  40, 2ia| 
When  a  heated  mixture  of  alcohol  and  oil  of  vitriul  is  pourod  iolM 
a  concentrated  solution  of  chromatc  of  potash,  a  dark  green,  oily  nian  il 
formed,  which  is  notsolnhlo  in  alcohol,  hut  forms  a  ^^j'mii  ink  with  watcf*i 
and  a  green  varnish  with  oil-varnish  (Leykauf,  */".  ;?r.  CA^wj.  19,  lijjj 
[sulpbovinate  of  chromic  oxide  ^]  ] 

18.  Alcohol  mixed  with  Black  Oxide  of  Manganese  and  Sulphuric  <uim 
hecomes  heated^  and  produces  other,  aldehyde,  acetic  acid,  acetic  eiW, 
formic  acid,  formic  ether,  carbonic  acid,  and  sulphovinate  of  winc^H,  tb« 
manganese  boinjc  converted  into  uianganous  sulphate, 

2  pts.  of  nlcohol  with  1  pt.  sulplmric  aciil  and  2  pt3.  maDganmeivU 
ether  having  an  a^eeable  odour,  to*3'other  with  acetic  and  c^irbonic  acid. 
(Scheele*  comp.  niso  Laudct  &  Dabit,  ScUet;  J,  ft,  440  and  447.)  —  Ak^'lnJ 
mixed  with  oil  of  vitriol  in  presence  of  manganese,  forms  a  liquid  diffVrin: 
in  its  projierties  from  alcohol  and  ether,  and  misciblc  with  wu!<t. 
(Fonrcroy  &  ViUHjuelJn,)  —  Ktlier  and  wine-oil  are  produced  in  ti:it 
reaction.  i>erhrips  alt^o  acetic  acid,  wliilo  the  residue  cniitains  no  wlpb- 
vinic  acid,  but  only  mang'inous  sulphate.  (Gay-Lussac,  Ann.  Ckim*  tkp. 
IC,  102;  altfO.SVAw.  32,  44S.) 

4C  pts.  of  al>solute  nlcohol  mixed  in  a  retort  with  123  yU.  oil  of 
vitriol  and  135  pts.  nian;;'.inese,  become  etrongly  heated,  and  when  dn- 
titled  into  a  well  cooled  rftcclvor,  yield  in  a  few  minutes  a  distillate  wliidi 
eeparates  into  two  layers,  the  upper  of  which  consists  of  water,  alcoMr 
ncotic  acid,  and  a  pmall  fni'intity  of  oxygen-eiher  [aldehyde],  and  tW 
lower,  which  is  oily  (and  was  for  a  while  rolled  h«ai'y  oxy*/m-rtArr\  <rf 
sulpbovinate  of  wine-oil  and  oxygen-etber  [aldehyde],  converted  iDtos 
resin  when  heated  with  potiish.  (Dohcrciner,  ScAw.  32,  2(i9;  31,  \ti; 
38,327.:  63,  3<56.)  —  The  oily  distillnle  obtained  by  Doberciner  i»,  b 
fact,  sulpbovinate  oF  wine-oil;  the  upper  layer  contains  ether  ud  % 
volatile  substance  [aldehyde],  which  has  an  unpleasant  odour,  aad  i* 
converted  into  a  resin  by  potash.  (Liebi^,  Po(f<j.  24,  24(1,)  —  When  tk« 
materials  arc  mixetl  in  the  proportions  nsed  by  n6bercinor(46;  123:133). 
no  oil  of  wine  is  obtaice<l,  unless  the  application  of  heat  l>o  couudimJ 
from  without  after  the  cbulliliou  produced  by  tbe  first  ^ntlo  heal  hu 
subsided,  the  products  of  this  first  sto^o  of  the  action  boin^  wfttcv, 
alcohol,  acetic  acid,  iicetic  ether,  and  oxygen-ether.  (Ihitlus,  Urri,  JoiM- 
27,  1,  84.)  —  According  to  Dumas  &  BouUay  {J.  Pharm.  14,  1l;alA 
Hcitw.  52,  07);  nil  of  wine  passes  over,  togelber  with  other,  duriojr  tW 
whole  of  the  proce5s,  inasmuch  a«  it  cannot  be  retained  hy  the  talMili* 
nciil  which  combines  with  the  manganous  oxide;  the  addition  of  BO^ 
neso  is  unfavounihio  to  the  formation  of  ether. 

\Vhen  dilute  alcoliul  is  distilled  with  nianganeiM  and  «u1phnric  wai,» 
\Mge  quantity  of  fonnic  acid  is  obtained,  in  addition  to  the  arctic  aeil 
(IcM  if  strong  alcohol  l>e  used),  aLo  formic  ether.  (C.  O.  Gmdiu,  Pt0. 
IC,  55.)  This  observation  has  been  confirmed  by  ConncH  (iV,  SJimh  / 
14,  240),  nnd  by  Gm.  (Pfl//^.  28,  508.) —  A  raixturo  of  S  pta.  SO  {«r 
cent,  alcohol,  3  pts.  luaogaucse,  3  pts.  oil  of  vitriol,  mnd  2  pc«. 
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frollis  up  when  moderately  heated,  at  firH  giving  off  ohlofly  aldehydo, 
to^^ether  with  nndocomposed  alcohol,  and  a  quantity  of  carbonic  acid  so 
small  that  it  remains  dissolved  in  the  diattllato,  then  jiriuoi|mlly  ncetic 
and  formic  ether,  and  finally  acetic  and  formic  acid.  Tfic  distUlato  also 
contains  traces  of  ether;  but  no  acetal  can  be  detected  iu  It.  (Liobig, 
Ann,  Pharm,  134,  135  and  151.) 

19.  Uranic  fulphatc  dissulvcd  iu  hydratod  atooUo!  and  exjipscd  to 
AunBhine,  is  rediicoil  xa  iiranouB  Hulphate,  and  yields  aldoliydff.  (^Ebelmen, 
N.  Ann.  Chim.  Phjs.  5,  20 J.) 

20.  Vanadie  acid  is  reduced  by  alcohol  to  vanadic  oxide.  (Bcrseliufi.) 

21.  From  a  eolution  of  Osmic  acid  iu  alcohol,  tho  reduced  metal 
separates  iu  24  hours. 

22.  Alcohol  mixed  with  aciacous  Bicldoruie  of  Platinnm  and  excess 
of  potash,  and  exposed  to  tbo  heat  of  the  Biin,  yields  platinum-black 
and  acetate  of  potash;  if  the  jilatinuuisoliilion  cuntains  uitrio  neid,  a 
lor^oqnantity  of  ammonia  is  likewise  given  off,  (Doberoiner,  Ann.  P/tarm. 
2,  li  — ^cAw.  63,  470.) 

23.  A  saturated  solution  of  corrosive  sublimate  in  alcohol,  mixe<l 
with  a  quantity  of  pounded  lime  equal  in  weight  to  tho  sublimate, — 
whereby  all  tho  mercury  is  converted  into  Mrt'cnric  oxide,  —  becomes 
heated,  gives  off  a  faint  ethereal  odour,  assumes  a  red-brown  colour,  and 
is  converted  iuto  a  creamy  li<|uid,  which  is  yellowjiih  brown  at  Brj<t,  but 
afterwards  bcconiej*  grey,  from  tho  preycnco  of  reduced  mercury;  this 
liquid  when  distilled  yiehls  acetic  ether,  a  proof  tliat  acetic  acid  has 
been  previously  formed.   (Duflos,  Berl,  Jahrh.  27,  I,  70-) 

24.  Anhydrous  HydrojiuQric  acid  appears  to  convert  alcohol  into 
hydrofluoric  ether.  (Reiusch.) 

25.  Alcohol  saturated  with  Fluohoric  gas  is  resolved  by  heat  into 
ether  and  hydrofluate  of  boracic  acid  (Desfosses): 

3C*ir'02  4    BP  =  3C'H*0  f  BO>.3!lP. 

Alcohol  of  42°  Bm.  saturated  wiili  fiuoboric  ^as  becomes  turbid  after  n 
while,  and  deposits  a  small  quantity  of  c-irboiiaceous  powder;  when  dis- 
tilledj  it  yields  nothing  but  ether  (no  oil  of  wine),  and  at  lust  a  small 
oaantity  of  carbonic  acid  and  ciirburctteJ  liydrogeu  gas,  while  hydro- 
nuatc  of  boracic  acid  remains  behind.  (Desfosses,  Ann.  Chim.  Phjfi. 
I«,  72.) 

Absolute  alcohol  absorbs  fluoboric  gas,  becoming  heated  thereby,  Tiio 
eolonrlesi*,  sour-smelling  mixture,  which  fumes  in  the  air,  is  resolved  on 
a<ldition  of  water  into  alcoliol  and  byJrufluate  of  boracic  acid.  If,  on 
tho  other  hand,  it  be  iliatilled,  it  begiiiH  to  boil  at  SO  ,  and  betweou  80° 
and  135^  yields  a  colourless  distillaie,  which  burna  with  a  green  flame,  a 
strong  white  fume,  and  a  black -brown  realdue;  this  distillate  is  merely  a 
compound  of  alcohol  and  fluoride  of  boron,  contamjuated  with  a  ^mull 
ijuantity  of  fluoride  of  siliclum.  Between  135^  and  170',  a  mixture  of 
ether  and  fluoride  of  boron  passes  over,  which  burns  with  a  green  Hame 
and  a  white  smokei  gives  off  an  odour  of  ether  when  mixed  with  water, 
hut  doe5  not  yield  a  layer  of  ether  till  potash  is  added.  Above  170^  a 
thickish  distillate  is  obtained,  which  apjwars  to  be  formed  by  tho  decom- 
poeition  of  ether.     In  the  retort  there  remains  a  small  (quantity  «i  ^^^  ^^A 
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BubEtance  which  dissolvcB  in  water,  leavio^  »  }e\\y  of  silica.  —  If  l! 
di^tillauon  bo  interrupted  as  ftoon  as  the  boiling  piiint  lias  risen  to  \y. 
and  tbe  residue  be  then  mixed  with  cauHic  potAsb,  it  bect^raes  strong! 
healed,  evolving  ether,   and   when  distilled  yields*,  first  ether  and  tin 
alcohol.      Henco  the   residue  contains  an  ethcr-conipouad;  the  alrul 
either  occurs  as  such   in   the  residue,  or  ia  reproduced  from  the  rlb< 
oompound  by  the  water  of  tbe  potasb-solutioo.  —  When  absolale  al< 
saturated  with  fluoboric  gaa  is   left  for  1 4   days  in  a  close  Tes««i  tt 
temperature  of  12^  or  13%  the  mixture  is  found  uot  to  hare  alf^ml  to 
appearance,  but  on  addition  of  water  gives  off  an   allinceuu^  oduiu  aikI 
yields  a  yellow  oil.     The  watery  mixture  when  distilled  6rBt  gives  of  a 
large  quantity  of  alcoliol  having  a  diaagreeablo  odour.  apj»arcntly  do#to 
the  yellow  oil  which  separates  out  partiuUy  as  the  liquid  cool^     From 
the   reddit>h  brown  residue,  on  the  fiurfiice  of  which  a  few  drops  of  c>J 
float,  a  compound  of  boracio  acid  with  oil  separates  on  cooling,  in  tvt- 
culonred  nodules,  which  when  distilled  turn  black,  yield  oil,  and  tlica 
luelt;  this  compound  dissolves  sparingly  in  cold  wator  aud  is  decompO)^ 
by  potash.     The  only  product  here  formed  b  ihereforo  tiie  oil;  tfat*  fu^ 
mation    of   ether   api>ettr3   to  take   place  only  between    140'  and  160'. 
(Kuhhnann,  Ann.  Phann.  33,  205  and  233.) 

2G.  Alcohol  saturated  as  completely  as  possible  witb  Fltf*'*^'-^-  •''^ 
yoj  by  passing  the  gas  thruugh  it  for  16  bour&,  fumeR  rcr 
thickens  by  formation  of  gelatinous  silica,  and  if  afterwanl^i  .,  -■m..^ 
yields  common  ether.  (R,  F.  Marchand,  J.  pr.  CHtm.  13,  4y».) — Licl'| 
&  Wohler  (Poffg.  24,  172)  did  not  succeed  in  the  attompt  to  form  tittf 
by  means  of  fluoride  of  silicium. 

27.  The  yellow  solution  of  Trrfiuoiide  of  Chromium  in  nb<iiulnie  il** 
hul  soon  emits  an  mtour  of  chloride  of  ethyl^  and  dop4»»its  a  dark  •rm^^ 
tbickish  liquid  consisting  of  acid  hydrofluata  of  chromic  oxide.  \hf  »i 
pernatant  liouid  not  retaining  any  fluorine.  (Unverdorbcn.)  —  AWc*-' 
alcohol  absorbs  the  vapour  of  terfluoritle  of  chromium,  with  great  evoltit/ra 
of  licat,  the  bubbles  as  they  enter  often  producing  a  wbito  flame.  Th< 
liquid  de|>osiLs  a  larire  quantity  of  brownii*h  green  powder.  &»•!  nrtjiurr* 
the  odour  of  heavy  liydrochloric  ether.  But  no  othorval  '  tfLmt/- 
on  the  addition  of  water,  even  when  the  alcohol  is  so  !-  ^  .  :ir:r. 
with  fluoride  of  chromium  as  to  emit  fumes.  (Wuhler,  -^'^yy*  1^  ^^i 

28.  Fluoride  of  Arsenic  mixes  with  alcohol,  cautiing  slltflit  evoUtiii 
of  heat  and  forming  a  small  quantity  of  ethereal  liquid. 

29.  Strong  Ht/drochloric  acid  mixed  with  alcohol  forma  rhlurid*  ^ 
ethyl,  iq.  V.) 

30.  Terchhride  nf  Phosphorvt  poured  into  alcohol  .  ^  ■  -  "  i  »f(i 
violently  on  it,  producin;;  hydrochluric  acid,  chloride  of  ti'k*^ 
soviuic  acid,  and  a  smnli  quantity  of  phosphorous  acid.  ( W  i.cii,  t'^T%*< 
rend.  21,  Q57 ,) ^ Chloride  of  Boron  forms  a  boracic  etbor.  (o.  r.) 

31.  Protochloride  of  J?uff>hur  «nd  alcohol  mix«d  togHbvr.  fff 
strongly  and  produce  hydrochloric  ether  and  solphuruus  acM.  (Tlioaitt;i 


32.   When  Chlorotulphuric  acid,  SCIO',  is  dropped  into  alcohol,  ff«T 
drop  makes  a  hissing  noise  like  red-hot  iron  plunged  in  ivatcr,  rmrlt^> 
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imo  time  a  pungont  odour  llko  tliat  of  bydrocliloric  etlier,  and 
fonnin^a  largo  i|uautity  of  stilphoviuic  acid.  (ReguaiiU.) 

33.  The  colonrle.49,  viscid  Bolulion  of  Chlorile  f>f  Ahiminnm  in 
abaolute  aloohol,  tho  fonnati<tn  of  which  ih  attended  with  great  evolution 
of  befttf  first  yields  by  distillation,  alcohol  containing  in  solution  a  pmall 
quantity  of  chlnrido  of  aluioinuui,  and  having  a  repulsive  alliaceous 
odour;  "becoraca  eomewhat  coloured  at  170°;  gives  off  hydrochloric  ether 
between  170-'  and  200°,  and  afterwards  a  larc^  quantity  of  hydrochloric 
acid;  the  residue  contains  a  lar;;.i  rjuantlty  of  Jihimina.  (Kuhlmauu,  Aiin, 
Pharm,  33,  204.) — Chloride  of  Silicium  forms  various  silicic  ethers. 
(3-  V.) 

34.  Chioi'ocArofnic  acid,  CrClO*,  in  contact  witli  absolute  alcoliol  pro- 
duces beat  sulKcient  almost  to  Hct  the  alcohol  on  fire;  the  mixture  gives 
off  heavy  hydrochloric  ether  and  forms  a  green  solution  of  eesquic-hloride 
of  cbroniium.  (\V.*hler,  /V/^.  13,  298.) '— Thomson  (Po^/'J.  31,  «07) 
also  noticed  the  inflammation,  —  According  to  Walter  {Ann.  Cftim.  Pky$. 
66,  38d,  the  action  is  sumotimos  strong  enough  to  scatter  the  alcohol  about 
witb  violent  explosion. 

33.  The  red  solution  of  Terehlorld^  of  Vanadium  in  abaoluto  alcohol 
clianges  first  to  green,  then  to  bine,  witb  formation  of  hydrocbloric  ether. 
(Derzelius.) 

A  mixture  of  C/ilo7'ide  of  Ara^u^  an*]  absolute  alcohol  does  not  yield 
any  ethereal  liquid  by  distillation,  but  between  1 15'  and  130"*  it  gives  off 
unaltered  alcohol;  the  boiling  theu  cc.i&es,  but  begins  again  at  ISO^i 
at  which  teuiperuturo,  pure  chloride  of  arsonio  pasfics  over.  (KuhlmauDi 
Ann.  Pkarm,  QQ^  204.J 

36.  Absolute  alcolml  mixes  with  Pentachlortde  ofAntimont/^  assuming 
a  green  colour  and  producing  ;;rcat  heat.  If  the  mixture  contains  excess 
of  alcoholj  it  yields  by  dititiUution  belweeu  140^  and  170%  hydrochloric 
ether  ap|tarcntly  mixed  with  common  ether;  above  ]70\a  lar^'c  quantity 
of  Lydroehl()ric  acid  i.s  evolveil,  and  tho  residue  consists  chiefly  of  powder 
of  al^ifaroth.  —  If  the  mixture  ciuitains  exceas  ofpentachlondeof  antimony, 

^k  formaUou  of  hydrochloric  ether  begins  at  t^j".  —  If  the  mixture  be 

HR  aside  for  some  hours,  a  brown  oil  ^parate^  from  it  on  tho  addition  of 

water.    (Kuhlinann,    Ann.   Pharm,   33,   lOG   and   203.)  —  Hydrochlorio 

ethor  is  likewise  obtained  on  distilling  alcohol  with   Terchloride  of  Anli- 

mcmy,  (^.  «f.) 

37.  The  alcoholic  solution   of  corrosive   sublimate   deposits  calomel 
[ery  slowly.  (VI.  5a.) 

3**.  Protoddonda  of  Platinum   scarcely   acts   on  alcohol   of  pp.  gr. 

13  to  0893  when  only  moderately  heated;  but  on  boiling,  the  grey- 
hen  powder  turns  black,  aud   tho  almost  colourless  liquid  acquires  a 

•ngly  acid  reaction  and  tlio  odour  of  hyilrochloric  ether.   (Zcise.  Pogg, 

fi32;  21,  498.)  [The  black  powder 'thu*  produced  (described,  VI, 
Cy  ft)  and  distinguished  by  tho  combustion  and  hissing  noise  which  it 
exhibits  when  heated,  appears  to  be  C*H*PtK)';  it  will  bo  more  fully 
described  further  on,  under  the  title  of  Detonating  Platinum- Depoat. 
Aoconiing  to  tkia  formula,  the  equation  for  its  formation  must  be: 

C*H«0=  +  2PtCI  -  C*H*Pt'0=  +  2UCli 
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lono 
01    tbe    DtacK  powder    (detooatii 
pUtinum-depodt),  and  contains  in  aolntion  inAaamablo  chlocide  of  ^ 
tmom,  wbich  no  longer  fonaa  a  precipitate  with  sal-ammooiae.  (Zeitf, 
i'o^.  21,  498;  40,  240.) 

Eqoatioa,  according  to  Zeise  (inflammable  chloride  of  platinum  bang 
fnppooed  =  C*H*PtK:i>) 

2C«H*0>  +  2PrCP  «  C*H«ftaCP  +  C*H*0»  +  2HO  +  2Ha. 

Part  of  the  hydn>chloric  acid  thos  produced  forms  hydrochloric 
thereat  of  the  alcohol.  ^According  to  Liebi^,  who  conaderB  in 
chloride  of  platinnm  as  C*H'Pt'Cl^  the  equation  is: 

3C^H«0=  +  4PtCF  -  2C*U*Pi=CP  +  C»U*OS  +  4H0  +  4HCt 


The  formation  of  tbe  detonating  platinam  deposit  is  not  an  eesentiiJ 
featore  of  this  reaction,  the  qnantity  of  the  detonating  eomponnd  fonncJ 
being  in  fact  less,  in  proportion  as  the  bichloride  of  platinum  is  more  frt« 
from  prot/jchloride,  which  latter  compound,  accordinf^  to  the  precedint*. 
forms  with  alcohol  the  detonatinfi^  platinum  deposit.  If  the  aqoeoo* 
solution  of  bichloride  of  platiuum  be  ultimately  eraporaled  in  vacuo  orcr 
hydrato  of  potash,  and  then  dissolved  in  tbe  quantity  of  alcohol  j<i4 
sufficient  to  convert  it  Into  inflantmnble  chloride  of  plutiuumf  the  quantity 
of  bichlondc  converted  into  the  black  deposit  does  not  oxcee  1  ^^ 
vliole.  If  an  excess  of  alcohol  be  used,  and  the  distillation  bv  co 
till  the  residne  becomes  hinlily  concentrated,  a  larger  quantity  is 
becau8e  the  inflammable  chloride  of  platinum  produced  at  the  br^nn 
of  the  actiou  is  decomposed  by  the  alcohol.  Moreover,  if  iho  aqa«« 
platinum  solution  boconcentrntcd  by  heat  tilt  it  no  lonp^r  gives  off  u}"i 
chloric  acid,  a  certain  quantity  of  protocbloridc  of  platinum  *is  fom^ 
unddiAaoIre;*  in  the  alcuhol  through  the  medium  of  the  remaining  bicbl<>- 
ride;  in  that  case,  from  J  to  J  of  the  evaporated  residue  is  conver 
tho  black  deposit.  The  formation  of  this  compound  is  due,  th 
partly  to  the  excess  of  alcohol,  partly  to  the  protocbloridc  of  p 
(Zoiso.)  — Geuerally  u]>caking,  lOpts.  of  alcohol  are  sufficient  to 
1  pt.  of  bichloride  of  pUtinum  into  the  intlammablo  chloride;  but 
times  the  same  quantity  of  bichloride  must  be  boiled  with  3  or  4 
tho  quantity  of  alcohol,  to  ensure  that  the  residual  liquid  *hall 
from  bichlnriilo,  niul  consequently  shall  no  longer  yield  a  precinitaUf 
saUamninninc;  in  this  case,  tho  reaction  is  sometimes  accclentcd 
addition  of  water.  (Zeise.)  —  [This  tmnsformalion  appears  to  taVe  plw« 
even  at  ordinary  temperatures;  for  tho  alcoholic  solution  of  birblorhl' 
of  platinum  somotimcji  prepared  as  a  test  fur  potash  and  anunooiaiaits 
gmduailv  lo*cs  tho  power  of  precipitating  them.] 

Tho  brown  liquid  separated  from  the  bliick  pIntinnm-d«pK>cit,  if  Ci**" 
fully  ovojjoratcd  to  drync^yj  and  treated  with  cold  water,  pvc»  op  tk 
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inflaniniablo  chloride  to  the  water,  and  leaves  more  or  less  of  a  brown 
inucout>  iita^,  having  a  peculiar  odour.  Tliis  liubbtance,  even  when 
thoroughly  washed,  contains  carbon,  hydro^u,  and  [platinum  ;  gives  off 
hydrochloric  acid  and  leaves  platinum  when  heated;  and  dissolves  in  aqua- 
regia,  leaving  a  brownish  resinous  Bubstance  whicli,  when  heated,  awella 
up  atrongly,  takes  tiro  and  burns  away  t|uickly  with  a  glimmering  light, 
leaving  spongy  platinum.  The  quantity  of  tluH  browu  iiuicoua  mTma  is 
le^s,  tbe  more  dilute  the  alcohol  and  the  less  the  distillation  is  carried 
out ;  it  is  j>robiibly  formed  by  deconipositiou  of  the  inttammable  chloride 
of  platinum.  (Zeisc.) 

40.  Alcohol  heated  with  Sesquichloride  of  Iron  is  chiefly  converted 
into  chloride  of  ethyl,  hydrochlorio  acid,  water,  and  ferric  oxide,  a  small 
portion,  however,  being  resolved  into  ether  and  water.  (Kuhhnann,) 

£<£uatioD  for  the  furmation  of  the  chloride  uf  ethyl  : 

20^005  +  Fe^Cl^  =  2C*I1*C1  -t-  HCl  +  110  +  Ye^O^i 

OFj  according  to  Knhlraann  \ 

ZOWO'  +  2Fe»Cl»  -  3C<H*Cl  +  3Ha  +  2Fc=Wi 

For  the  formation  of  ether,  which  takes  place  only  when  at  least  2  At. 
alcohol  aru  brought  in  contact  with  1  At.  sesquichloride  of  iron  ; 

C«H»0«  +  xFe=Cl»  =*  C*H*0  +  H0,jFc=C1»j 

or,  accordin;j  to  Kiihlmnnn,  who  eiipposes  that,  in  this  case,  ether  and 
chloride  of  ethyl  are  formed  by  one  and  the  isame  process; 

4C<h«OS  +  2Fo=Cl*  «  3C*H''Cl  +  C*H*0  +  HO  +  3HCi  +  2Fe30». 

A  mixture  of  100  pts.  (1  At.)  scsquichlnriilo  of  iron  and  asjll  pts. 
(1  At.)  absolute  alcohol  begins  to  froth  up  at  OO^ ;  from  that  tempera- 
ture to  150  ,  yields  a  laigo  <juantily  of  clilorido  of  ethyl  with  but  little 
hydrochloric  acid;  from  150  to  170',  a  sniall  quantity  of  cldorido  of 
ethyl  and  a  largo  quantity  of  hydrochloric  acid  ;  and  above  180°,  nothing 
but  liydrot'hloric  acid  in  large  quantity.  In  this  cuso,  100  measures  of 
alcohol  yield  73  measures  of  hydrochloric  ether.  (K^lll]nlann^) 

lOO'pts.  (1  Al.)  Fe'CP  with  57*32  pts.  {2  At.)  alcohol  begin  to 
frotli  up  slightly  at  120",  and  at  130'  yield  chloride  of  etli}*!  with  a 
email  quantity  of  ether;  between  140'^  and  150*^,  the  same  products 
together  with  gcf=i|nichlorido  of  iron  ;  at  \^'i  ,  at  which  temperature  the 
uui«H  tliickcns,  and  at  160^  when  it  becomes  dry,  tbe  chief  product  is 
hydrochloric  ucid ;  and  at  170°,  nothing  but  hydrochloric  acid  and  water 
;ire  evolved.  The  rcMdue  conaista  of  eesquioxide  and  ecsquichlorido  of 
iron.  100  vol.  alcohcd  thus  treated  yield  97  vol,  chloride  of  ethyl  mixed 
with  common  ether. 

100  pt*.  (1  At.)  sepquichloride  of  iron  and  ]  1563  pta,  (4  At.)  alcohol 
begin  to  froth  up  at  75^i  yield  pure  alcohol  from  that  temperature  to 
145'^;  between  J-ii**  and  ICO^  chloride  of  ethyl  mixed  with  ether;  at 
105*^,  hydrochloric  ucid,  the  residue  thickening  at  the  same  time;  at  170^ 
Lv<lrochloric  acid  with  tniall  qu,intitice  of  water  and  chloride  of  ethyl; 
at  180°,  hydrochloric  acid,  water,  and  a  small  quantity  of  sesquichlorido 
of  iron.  Yhe  ulcoliol  wliich  passes  over  nmleconiposed  amounts  to  58*54 
pl«.,  therefore  to  liali  the  quantity  need,  and  100  vol.  of  alcohol  decom- 
poseil  yiehl  85  vol.  chloride  of  ethyl  containing  ether.  (Kuhlmann.) 

When  alcohol  is  distilled  with  hydrated  scsquichlorjilc  of  iron,  the 


800 


ETHYLENE;   PRIMARY  NUCLEUS  C*H*- 


exoees  of  alcohol  passes  over  first,  tben  nt  140^  cblorido  of  othjrl  nuxell 
with  othor  (the  quantity  of  ether  being  greater  than  when  w»t«r  in 
absent);  tben  follonrs  a  riiiilH  quuntity  of  Bweet  nil  of  wine,  and  Iastlf,u 
coneiJerable  quantity  of  bydroclilnric  acid  mixed  with  water. — ^V1»^H 
dry  Bcsqiiichlorido  uf  iron  is  dialilled  with  absolute  alcohol  tttider  fl 
pressure  reduced  to  4  ccntimetroa  of  mercury,  alirobol  {laaees  OTf*r  finlj 
then  bylrocbloric  acid  and  water;  but  no  chloride  of  ethyl  in  obtaiTu4j 
even  when  the  receiver  is  cooled  down  to  — 10°.  (Kuhlniatin.  JmkI 
Pharm,  33,  106  and  200.)  A 

A  solution  of  1  pt.  se^squichlortile  of  iron  in  4  pt«.  alcohol  dian^im 
coluur  in  ±iuusLiuo  ma ru  quickly  tbun  the  ethereal  solution;  it  does  o«U 
become  colourless,  but  assumes  :l  ti'cht  blue  tint,  and  depMaiL«  nothing  I m 
a  trace  of  black  powder.  If  then  distilled,  it  yields  a  Ii<iuid  which  KmeUd 
of  heavy  hydrochloric  ether  and  contains  free  hydroclilorio  acid ;  thM 
residue  consiHts  of  protochloride  of  iron  without  any  iiiliuixture  of  rfsia.  ] 
(Kcrner,  Ann*  Fkarm.  2d,  08.)  —  The  solution  decolorised  by  lighliJ 
becomes  brown  again  on  exposure  to  the  air.  (Grotthuss.)  1 

41.  Dry  Protochloride  of  Iron  dccomposca  absolute  oJchoho]  into  etklU 
und  water,  even  at  a  moderate  heat.     The  solution  pla.cetl  in  a  well  rtof^| 
vessel  and  set  aside  for  some  months  in  a  moilerately  wiirm  placw,  d*po«(tt^ 
hy>irated  protoclilorido  of  iron  in  the  form  of  a  white  radiatetl  ma«a,  wd^ 
the  supernataut  alcohol  holds  in  solution  a  oonsiderablo  onantity  of  cihT 
(Dflbcreinpr,  GUb.  B8,  88.)     [This  is  the  only  case  of  ethorificiitioo  at  »j 
low  a  temperature.] 

42.  Bkhloride  of  Tin  acts  upon  alcohol  much  in  the  same  manwr 
as  scsquichlurido  of  iron,  producing  chloride  of  ethyl,  c(kinmon  etW, 
hydrochloric  acid,  and  binoxitie  nf  tin.  When  the  biohloritlo  of  tin  i*  io 
exccsa,  it  forms  with  the  resulting  ether  and  chloride  of  ethyl,  a  thick, 
heiu'y,  oily,  crystallizablo  compijuml,  which  distils  over  ;  water  a4M 
the  distillate  causes  the  chloriilc  of  ethyl  and  the  other  to  ee|i(ir»te 
(Kithlmann.) 

Fonnation  of  chloride  of  ethyl : 

2DU*0»  +  SnCP  -  2C*HH:1  +  2H0  +  SnO*8 
of  ether : 

2C^H«03  +  SnCP  -  2C*U'0  +  SnCP,2UO  .> 

Kuhlmann  supposes  that  a  peculiar  compound  of  bicblorido  of  iin 
the  binoxidc  remains  behind;  accordingly,  he  writes  the  6rsl  eq^oaliM 
the  following  manner : 

2t*H«0=  +  2SoCl-  -  2C<H»a  +  2110  +  SnCl^^SoO*. 

Instead  of  the  second  equation,  Kuhlmann  gives  two,  whieb  ezpfs* 
the  formation  of  chloride  of  ethyl  and  common  ether  at  tb« 
vi«.  1 

SC<H*0»  +  2SnCI»  ^  2C*H*a  +  C*H»0  +  3H0  +  8QCP»SitO>; 
find  : 

3C*H«0>  +  2SnCP  -  C*H»C1  +  2C*HH)  +  5HCI  +  28b(V. 

Gerhardt  (AVi>.  scitiU,  29,  304)  sapposec  that  only  hydrocUlonci 
ul  first  produced : 

2C^IVO^  +  SnCP  =  2eH*0  +  SnO'  +  SHCI. 

and  that  the  hydrochloric  acid  thus  formed  courerts  aaotber  poriMi*' 
tho  alcohol  into  hydrochloric  other. 
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100  pt«.  (2  At.)  of  bicblori.le  of  tin  and  17-03  pts.  0  At.)  of  absolute 
alcobol  distilicH  totfotbcr,  ytcUI  bichloride  of  tin  without  efferveacfnce 
b<^twec^  1*10"  and  120^;  Rt  HO  ,  the  niixtnro  boils  and  yields  biohlorid* 
of  tin  together  with  bydrochbuir  acid ;  at  1 50".  bichloride  of  tin,  tlio  total 
quantity  of  that  compound  distilled  over  at  this  and  the  lower  tempftrft- 
ture»  together,  amounting  to  i  of  th©  wlmlo;  at  IfiO^  a  viscid  contpound 
of  bicbloride  pf  tin  and  chloride  of  ethyl ;  at  170'',  the  eame  cumpound, 
but  in  two  layers,  the  upper  containing  more  chloride  of  ethyl  than  the 
lower:  between  1^0°  ami  200^  a  email  quantity  of  viscid  liquid  is 
obtaiued,  together  with  an  oil  which  sinks  to  the  bottom.  AV'hen  water 
i«  added  to  the  distillates  con.'^iHtin^^  of  bichloride  of  tin  iind  chloride  of 
ethyl,  heat  is  developed  sutticicut  to  drive  off  the  chloride  of  ethyl  with 
violent  el)nllition.  With  the  abovo  proportion,  no  ether  in  formed. 
(Kuhlmanu.) 

100  pt8.  (10  At.)  of  bichloride  of  tin  and  32*84  pts.  (0  At.)  abfiolut© 
alcohol  yield  between  140'^  and  ISO"*  a  f^nmll  quantity  of  chloride  of  ethyl 
iintnixe<l  with  ether;  the  residue  crystallixes  on  cooling  in  eilky  heaps, 
and  doea  not  yield  anv  stratum  of  ether  on  the  addition  of  water.  The 
mixture  when  difltillof  after  this  addition  of  water,  boils  at  80°,  yields  at 
170**,  nothing  but  water  and  alcohol,  and  above  170°,  becomes  thick, 
yielding  a  lar^e  quantity  of  binoxide  of  tin.  Hence  the  water  appears  to 
La.ve  reproduced  the  alcohol.   (Kuhlnuinn.) 

100  pts.  (1  At.)  bieblort<le  of  tin  and  35*87  pts.  (1  At.)  alcohol  giro 
4>ff  at  127^  a  gmall  quantity  of  chloride  of  ethyl  and  hydrochloric  acid; 
at  13.1'^,  a  larger  ijuaniity,  with  slight  intumescence;  at  150^  a  large 
quantity  of  chloride  of  ethyl,  with  a  little  ether  and  very  little  hydro- 
chloric  acid,  the  liquid  boiling  regularly;  at  155^,  chloride  of  ethyl  and 
ether,  generally  united  with  chloride  of  tin  ju  the  form  of  a  colourlew, 
bojvTy,  Tiscid  oil,  which  cryBtalli/.e.s  in  stellate  groups  on  cooling,  mixes 
vitb  ether,  and  contain!)  hydrochloric  acid  :  between  160*'  and  200^  an 
additional  quantity  of  this  visrid  oil  passes  over,  becoming  yellowish  at 
tbo  la>t  The  residue,  amounting  to  28  pta,  still  contains  a  email  quan- 
tity of  this  oily  compound,  basides  protoclilorido  of  tin.  Tf  to  the  oily 
compound  which  lias  pn^if^Ml  over,  there  be  grudually  added  an  equal 
iuea.3ure  of  potaah-ley,  chloritle  of  ethyl  eviiporates  and  a  layer  of  common 
etber  ri^es  to  the  t»urfiicc.  In  this  distillation,  100  vol.  alcohol  yield 
40  vol.  chloritle  of  ethyl  mixed  with  ether.     (Kuhlmann.) 

100  fts,  (3  At.)  bichloride  of  tin  and  44-5  i»ts.  (about  4  At.")  of  abso- 
lute alcohol  yield,  at  1 20°,  a  small  quantity  of  hydrochloric  acid;  between 
145"'  and  160',  chloride  of  ethyl  ami  hydrochbiric  aridj  at  180",  chloride 
of  ethyl  and  ether,  combined  with  bichloride  of  tin.  100  vol.  alcohol 
tbus  deooniposed  yield  41  roL  chloride  of  ethyl  containing  ether. 
(Kuhlmann.) 

100  vol.  (2  At.)  bichloride  of  tin,  and  46*25  pts.  absolute  alcohol, 
begin  to  boil  at  130^;  yield  between  140'  and  165^  chloride  of  ethyl  and 
etber,  with  a  very  &m nil  quantity  of  alcohol  ;  then,  at  1 /O"",  the  same 
products,  united  with  bichloride  of  tin  into  a  syrup;  and,  between  175' 
and  20U^,  the  same  syrujs  together  with  hydrochloric  acid  and  water.  In 
this  case,  100  vol.  alcohol  yield  57  vol.  of  a  mixture  of  chloride  of  ethyl 
in  other,  which  is  the  maximum  product.     (Kuhlmann.) 

100  pts.  (1  At.)  bichloride  of  tin  and  7174  pts.  (2  At.)  absolute 
alcohol  yield  absolute  alcohol  between  120*^  and  140°;  at  150',  alcohol 
with  trtices  of  chloride  of  ethyl  and  ether;  at  IGO^  whon  the  rcsidao 
coutaia3  about  3  At.  alcohol  and  2  At.  bicblurido  of  tiu^  chloride  of  ethyl 
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and  ether  pasa  over;  at  170^  chieSy  the  former;  at  180°,  hydroclilorii 
acid;  at  185%  the  oily  mixture  of  chloride  of  ethyl  and  bichloride  of  f^ 
sepanible  by  water.  The  residue  cuntains  a  large  qaantJty  of  biooxitli 
of  till.  100  %*ol.  of  alcohol  thus  decomposed  yield  48  vol.  chloride  4 
ethyl.     (Kuhlmanii.)  j 

If  hydruted  alcohol  be  use^l,  alcohol  passes  over  first  ;  then,  at  Ijin 
chloride  uf  ethyl  and  ether,  together  with  water.  (Kuhloiaan,  Jjih 
Fharm,  S3,  106  and  102.)  j 

When  cqtxal  measures  of  bichlonde  of  tin  and  absolatQ  alcohol  iid 
tlifitilled  together,  in  an  apparatus  exhausted  down  to  a  preaMN  ■ 
4  cub.  cent,  of  mercury,  and  having  a  receiver  surrounded  with  a  frt;>< 
rific  mixtnre,  a  small  quantity  of  the  compound  of  bichlonde  of  tin  wittC 
alcohol  sublimes  into  the  neck  of  the  retort;  then  from  60*^,  at  which  iaati 
pcratorc  the  mass  melts,  to  100"',  bichloride  nf  tin  with  a  small  quabtitf 
of  hydrochloric  ncid  and  alcohol  distils  over  in  the  form  of  a  Pose-ooloorci 
liquid.  If  the  fuming  residue  be  now  mixed  with  half  as  much  alcvholia 
was  at  first  used,  and  the  air  again  pumped  uut,  nearly  all  the  IQ^^I 
added  alcohol  passes  over  with  ebullition  at  85^;  then  at  95  \  also  li^^l 
quantity  of  the  compound  of  alcohol  with  bichloride  of  tin ;  then,  al^^| 
bichloride  of  tin  together  with  hydrochloric  acid.  The  distillate  5HH 
no  oil  when  mixed  with  water,  and  contains  at  the  utmost  mere  traoM  w 
hydroclduric  ether.  The  residue  in  the  returt,  after  the  heat  hoff  becgj 
raised  to  IGO*^,  is  white  and  light,  and,  when  further  heated,  swell*  u^} 
chare,  gives  ofl'  emp^'reumatic  oil,  and  is  partly  converted  into  protochii>> 
ride  of  tin.  Hence  when  the  atmospheric  pressure  is  removed,  onlr  i 
trace  of  hydrochloric  ether  is  formed,  and  no  oil  (a«  with  oil  of  vitriol 
pp.  231,  232.)  The  oil  is  probably  retained  by  the  residue.  (Kahfaaun, 
Attn.  Pharm.  33,  221.) 

Accordinjcr  to  former  experiments  by  Duflos,  aWluto  alcohol  b^ 
conies  tftron^'ly  heutcd  with  bichloride  of  tin,  and  oniitH  an  odour  6f 
ether;  hut,  when  further  heated,  ^ivcs  oif  hydrochloric  ether. 

43.  PfMocIthrid^  of  Tin  distilled  with  alcohol  produces  other  hat 
no  chloride  of  ethyl;  the  mass  ia  very  apt  to  froth  over.  (R.  F.  Mar- 
chand,  «/.  pr,  Ckem.  13,  409.) 

44.  Alcohol  heate<l  with  Chloride  of  Zinc  produces  ether  and  oil  of  itiiif, 
and,  undur  certain  circum^itauces,  also  olefiant  gas  and  chlorido  of  otlivl 

Alcohol  of  36^  Bm.  saturated  with  chloride*  of  zinc  not  quite  anhjfdir>K\. 
and  distilled,  ^'avc  in  three  experiments  the  followin;;  results  : 

Exp.  1.  At  71  ',  alcohol;  nt  90%  the  mixture  boils  and  yields  aIcv4io! 
of  92  per  cent;  between  O.V  and  1 40",  alcohol  of  03  p.c;  at  108",  alcoln^' 
of  f>2  p.c;  at  120',  alcohol  of  91  p.c;  at  130  ,  alcohol  of  UO  p.c;  fi^n 
1.50^  to  162°,  alcohol  with  a  largo  quantity  of  ether;  at  182",  alcoKi*. 
ether,  and  a  lar^je  qu.intily  of  water;  at  200',  wiuo-oil  and  wai^r;  a! 
220',  the  mixture  swells  up  .'itron;;ly;  at  250",  nothing  but  water  a*ii 
hydrochloric  acid  are  i;iven  oH'.  Olctiautgas  is  aUo  given  off  in  lhi»4i^ 
tillalion;  but  tliiis  perhaps  proccoils  only  from  overheating,  whereby  t&e 
wine-oil  which  runs  down  the  sides  of  the  retort  is  decom^Kiseil. 

Erp.  2.  From  ."lO- to  120  ,  nlcohol;  from  130^  to  1 3 j%  alcohol  willi 

ether;  from  144'  to  ISO'',  alcohol  with  a  large  quantity  of  rthnr;  at  \'t2\ 

a  very  »inall  quantity  of  alcohol,  with  large  quantities  of  etljcr  and  inJrr, 

Ai  160%  the  same,  together  with  Rmall  oily  drops,  the  other  aiuoantia^  ^-' 

If  of  this  distillate;  at  170%  3  pt«.  ether  to  1  pt.  water,  together  witi  a 

0  quantity  uf  wiue-oil;  nt  17t:>%  equal  pnrtti  of  ethor  and  witer, 
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togetliGr  with  a  large  quantity  of  wine-oil;  at  185^,  1  pL  ether  to  2  pt^. 
water,  together  with  a  large  quantity  of  wine-oil;  at  190",  water  witli  a 
larger  quantity  of  nil;  from  200^  to  220',  water  with  a  jwUe  yellow  oiiy 
atratum;  at  222^,  the  reHJthic  frotlis  and  pos^jes  over. 

Exp.  3,  in  whieli  the  heat  wa«  niisotl  with  great  care  and  so  elowly 
that  the  experiment  lasted  30  hours  :  At  120°,  perfect  ebullition;  at 
130\  alcohol  with  a  small  quantity  of  ether  and  a  trace  of  hydrochloric 
p.cid;  at  135^,  alcohol  with  more  etlicr  and  more  hydrochloric  acirl;  fruiu 
140*^  to  150°,  alcohol  with  still  larger  quantities  of  ether  and  hydrochloric 
acid;  at  155'^,  other  and  water  in  equal  layers,  together  with  oily  drops; 
from  1  Qb°  to  175^,  a  layer  of  etlier  coutaining  oil  and  a  layer  of  water;  at 
186°,  a  layer  of  ethor,  luul  a  layer  of  water  3  times  aa  deep;  from  190°  to 
200%  a  yellowish  oily  liquid  floating  on  a  layer  of  water.  In  this  experi- 
ment scarcely  any  olefiant  gas  was  evolved. 

It  apjiears,  then,  that  from  130*^  upwurds,  ether  is  produced  perfectly 
free  from  chloride  of  eth}*!;  as  the  heat  becomes  stronger,  the  ether 
dimiuiiihes  and  the  water  increases,  and  ultimately  when  wine-oil  begins 
to  appear,  the  formation  of  ether  ceases.  Between  \55^  and  220"^,  ether 
passes  over  mixed  with  a  largo  quantity  of  water.  The  first  portions  of 
wine-oil  have  an  unpleiisant  odour,  the  latter  portions  a  transient  aromatic 
odour.  During  the  whole  distillation  hydrochloric  acid  passes  over,  con- 
tinually increasing  in  quantity,  and  tho  rosiduo  consists  of  hydrated 
chloride  of  zinc  mixed  with  oxide.  (Masaon,  Ann.  Ckim.  Phys.  60,  240; 
also  J.  pr,  Chan,  17,  353;  abslr.  Ann.  Pharm.  31,  G3.) 

K.  Marchand  {J.  pr,  Chern.  13,  499)  also,  by  distilling  alcohol  with 
chloride  of  zinc,  obtained  merely  ether,  no  chloride  of  ethyl. 

Au/i^ihous  Chloride  of  Zinc  dislJIlod  with  artAvf7ro?«  ^^to/to/ yields, 
on  the  contniry,  a  distillate  consisting  almoat  wholly  of  chloride  of  ethyl 
with  very  little  ether;  in  presence  of  water,  indeed,  ether  is  generally  the 
ctkief  product,  but  it  is  always  accompanied  by  chloride  of  ethyl.  (Kuhl- 
mann,  Ann.  Pharm,  33,  204.) 

45.  Ili/drobromtc  and  Hydrnodic  Acid  convert  alcehol  into  bromido 
an*l  iodide  of  ethyl  (7.  v.).  —  HydriodaU  of  PkosphurfUed  Hydrogen  also 
forms  iodide  of  ethyl  with  alcohol,  giving  off  at  tho  same  time  phosphu- 
retted  hydrogen.  (Sorullas.) 

The  anhydrous  Fixed  AlkalU  HeGom^oM  alcohol -vapour  at  a  heat  near 
to  redness,  forming  an  alkaline  carbonate  and  a  mixture  of  oletiant  gas, 
marBh-gns,  and  hydrogen. 

Such  is  the  case  with  baryta  when  alcohol-vapour  is  passed  over  it. 
The  olefiant  gaa  amount.^  to  about  -^  of  the  whole  bult,  and  inuy  bo 
absorbed  by  fumiug  sulphuric  acid,  or  condensed  by  chlorine  in  the  form 
of  Dutch  liquid;  from  tho  residue  the  marsh-gas  may  be  separated  by 
chlorine  under  the  intluence  of  light,  in  the  form  of  bichloride  of  carboa 
CCl*.  The  first  portions  of  alcohol  probably  form  olefiant  gas  and  hydrato 
of  baryta;  this  substance  convert  the  following  portions  of  alcohol-vapour 
into  hydrogen  gas  and  acetate  of  baryta  (vit/.  inj\)'j  and  this  salt  is  decom- 
posed ny  the  excess  of  baryta,  yielding  marsh  gas  and  carbonate  of  baryta 
(vid.  Aeftic  AcUl),  (Dumas  and  Stas,  Compt.  rend.  20,  260;  also  J.  pr. 
Chein,  20,  314.  — JV.  Ann.  Chim.  Phys.  73,  158;  also  Ann.  Pharm.  35, 
26<>;  also  J.  pr.  Chtm.  21,  378.)  —  According  to  Pelouzo  and  Millon, 
{Ann.  Pharm.  33,  183;  further,  Compt.  rend.  10,  255;  also  J.  pr,  Chcm. 
19,  306),  baryta  at  a  heat  near  redness  completely  decomposes  alcoliol- 
vapoar  into  carbouato  of  baryta  aad  a  gas  wbiok  haa  th«  same  specific 
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gravity  aa  marali-gos,  consnmoa  the  aame  quautiiy  of  oxygmtt  anil  in- 
duces the  same  quautity  of  carbonic  acid,  but  exhibits  a  differoni  roMim 
with  bromine,   {coittp.  Vll.  2JU.) 

Alcuhol  vapour  passed  over  lime  at  220%  undergoes  no  dingi 
(Snubeiraa.) 

Alcuhol  heated  with  Ilydratt  of  Fotash  is  reBolved  into  bydr^gtri  pi 
and  acetate  of  puta^b: 

C^H»0«  +  KO.HO  -  C*U«KO«  +  4H. 

To  produce  tbin  decomposition,  1  pt.  of  bydrate  of  potasb,  wbich  hu 
been  heated  to  rcduc^ifi,  is  iiuxcmI  while  still  hot  with  an  equal  wei^t  of 
powdered  lime;  the  puwder  moiatcned  with  alcohol,  whereby  great  bc^  )« 
produced;  the  oxcees  of  alcohol  driven  oU'  at  100^;  and  the  mixtuiv  Umb 
gently  heated  without  access  of  air.  The  roa«s  ^ve«  ott'  liydroeen  §m 
mixed  with  a  email  quantity  of  inarah-gas,  without  fusion  or  blackeais^. 
aiid  leaver  acetate  of  pota&h.  If  too  »trong  a  heat  were  applied,  tlio 
uccuae  of  potash  would  aUo  be  resolved  into  marsh-gu  and  cnrbonaMii 
pota«h.  (Dumas  k  Stas,  Ann.  Chim.  Pkys.  73,  116  and  158;  also  is*. 
rhamu  35,  132;  also  J.  pr,  Chtm,  21,  2ti7.) 

The  solution  of  potash  in  alcohol  ubM)rb8  oxygen  from  tbo  air,  fomnii 
aldehyde-resin,  wbich  colours  it  dark  brown-rcd,  together  witli  iiujtiti 
and  I'ormiate  of  potatih ;  aUo  carbonate  of  {lotaah  produced  hf  Um 
carbootc  acid  of  the  air. 

The  re^in  wbich  produces  the  brown  colour  vaa  first  oba8fr«4  )^ 
Berthollet  {Crell.  Ami.  1780,  3,  214),  and  recognised  u»  »Mcliyd»««Ri 
by  liiebig.  Cbevreul  {liechercJin  sur  U$ corp»  ffttu,  82S)  fonod  acatettol 
potaah  in  Pottuic  a  Caicool.  Wcm  {Fei'UMac,  Hull.  Sect.  I.  15,  358)  tHtati 
no  acetic  acid  in  alcoholic  potanli  which  had  become  brown  by  oxm 
to  the  air.     Arthur  Connell   (.V.    AU  J'hil.  J.   14,  231;  aloo  ,S^. 


15;  abt>tr.  Pogg.  31,  173)  pointed  out  the  formation  of  acetie 
acid,  and  showed  that  the  browning  of  the  solution  and  tbo  formatioa*'' 
tbo  two  acids  takes  place  with  greater  rapidity,  in  projwrtion  •■  tl>* 
temperature  ia  higher  and  the  acccfis  of  air  more  free;  when  w  ii  Uuvn 
into  the  hot  solution,  a  dark  red  colour  is  formed  in  an  hour. 

The  solution  of  potnob  in  alcohol,  a«  obtained  in  the  preparation  of 
PotOMc  d  CaUoitl  (111,  13),  if  diatillcd  to  a  degree  of  cwticentration  wbich 
would  cause  it  to  aotidify  on  cooling,  and  then  further  beattnl,  froths  tf 
-violently  and  thrown  itp  a  black  carbonaceous  mass;  the  potiMh  i«  iktf 
found  lo  contain  carbonate  and  acotale  of  potash.  Thi*  reactinn  doe*  iii* 
tako  pluco  if  on  tquiil  qunntity  of  water  be  added  boforo  this  p«ai  ■ 
attained,  and  the  mixtnrc  thru  boilod  down.  (Licbi^,  i4it]|,  Pkifi^tl, 
33.)  The  formation  of  acetic  ond  carbonic  acid  inay  pcrkaM  W 
oxpltiincd  \\H  above;  tho  black  mass  prffCeeilM  from  the  carbonixatMB  d 
aMcbyde,  which,  a^  Liebig  nftorwards  found,  is  the  noaa  of  tha 
colour  ncquirc<l  by  nlooholic  jiota^h]. 

It  rtill  reiuaine  to  account  for  tho  peculiar  taato  and  9ni«U 
alcohol  acquires  by  distillation  over  fixed  alkalis. 


47.  Potastium  (oT  Sinlittni)  immerned  in  absolute  alcohol 
bvdroj^on  giis  with  great  evolution  of  heat,  and  forms  a  coiotirloMv  07^ 
talltuiblc  coMipouml,  which  may  be  reganUMl  n«  alcohol  in  which  I  Al> 
bvdrogL-n  is  rcpla^'ed  by  1  At.  metal,  =  C*H*KO*,  or,  according  t«  Al 
radical* ihoovyr  a«  a  compound  of  other  and  potfl«h  =  KO,C*HH}: 
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In  coniAct  with  water,  tbib  coiupouuJ  ia  converted  into  alcohol  and 
a<|ueoufi  potash: 

C-^IPKO*  +  HO  -  C^H«02  +  KO. 

Potassium  aiul  eodiiim  oxidizu  slowly  iu  cold  alcohol  uf  sp.  gr.  0*800^ 
giving  off  hydrogen  gas,  probably  at  tho  expense  of  the  water  whicli  ie 
still  present.  (Gay-Ln^isac  ik  Th^nard.)  Autimonide  of  potassium  libe- 
rates hydrogen  gas  from  a<|iieous  aluoliol  till  the  latter  is  converted  into 
absolute  alchol.  Tho  ovohition  of  gaa  then  prooeedH  but  slowly,  and  on 
distilling  the  liquid,  carburctted  hydrogen  gaa  ia  obtained,   (Serullae.) 

When  piece*  of  potassium  are  drop|ied  into  a  tubulated  retort  con- 
tainiog  abbolut^  alcohol,  each  piece  being  introduce<l  as  soon  aa  tho 
preceding  one  has  disappeared,  and  the  tntmlna  immediately  closed,  and 
if  when  the  action  elackens,  the  li^juid  be  heated  —  but  not  to  100°, 
beoauae  the  masa  would  tben  (urn  brown  -  a  compound  ie  fonneil,  which, 
if  the  alcohol  has  been  sutHcicntty  Aaturate<l  with  potoj^sinm,  snlidities  in 
tho  rrystalline  form,  even  at  a  moderate  heat.  If  the  crystalline  com- 
pound be  dissolved  in  twice  its  bulk  of  water;  carbonic  aciti  passed  through 
tho  solution,  whereby  bicarbonate  of  potash  ia  precipitated  ;  the  re- 
miiining  liquid  distilled;  and  the  distillate  freed  from  wuter  by  means  of 
chloride  of  ciilcium:  there  remains  a  mixture  of  two  liquids,  which  having 
different  boiling  points,  mny  bo  separated  by  fractional  diijtilbtJoxi. 
(Gu^rin  Varry,  ./.  ScUiic.phifs.  3,  273;  also  J.  pr,  Ckem.  f*,  207-) 

Potassium  and  sodium  dissolve  in  absolute  alcohol  with  evolution   of 

Sure  hydrogen  ^as;  at  50°,  tho  decomposition  takes  place  quickly.  The 
quid,  if  sufficiently  taturatod,  deposits  transparont  and  colourless  crystals, 
which,  when  sodium  is  used,  take  tbe  form  of  largo  Inminn;;  tho  whole 
liquid  liolidifies  in  a  crystalline  mass  on  cooliog.  This  mass  consista  of 
ethylate  of  potaah  or  soda.  It  may  be  completely  dried  in  vacuo  over 
oil  of  vitriol,  and  remains  unaltered  even  at  SO''.  But  when  distilled 
with  water,  it  yields  alcohol  again,  iind  leaves  an  aqueous  solution  of  the 
alltali.  Hence  no  elher  can  be  obtained  by  this  process.  (Liebig,  Ann* 
^Aarm.  23,  31.) 

Absolute  alcohol  saturated  with  potassium  solidifies  in  a  ctystalline 
inaHs  on  cooling,  and  at  CO^..  80^  still  gives  <iff  a  largo  quantity  of  free 
alcohol,  so  that  the  pure  compound  teinains  behind.  This  compound  is 
looeely  coherent,  white,  odorous,  and  highly  caustic.  It  fuscK  when 
heated,  and  at  a  higher  temperature  gives  off  a  combustible  gas,  und 
leaves  a  black  pyrophoiic  mai*B  which  contains  a  tolerably  large  quantity 
of  carbonate  of  potash  besides  charcoal  and  caustic  potxiah.  When 
distilled  with  jihosphorus,  it  yields  nothing  but  alcohol  and  phosphate  of 
potaiih.  Wlieu  exposed  to  the  air,  it  as.«unies  a  yellow  tint,  probably  duo 
to  aldehyde-resin,  and  is  afterwards  found  to  contain  acetic  acid-  Henco 
also  a  yellow  colour  is  prejduced  if  the  air  be  not  completely  excluded 
daring  the  saturation  of  alcohol  with  potassium.  (Lowig,  Po<;^,  42,  399.) 

H  48.  When  a  solution  of  PrUochlorkU  of  Mercury  iu  alcohol  of 
40^  is  precipitated  at  a  temperature  of  50'  by  a  largo  excess  of  alcoholic 
pota-sh,  an  amorphous  yellow  precipitate  is  formed,  insoluble  in  water 
and  alcohol,  and  containing  mercury,  carbon,  hydrogen,  and  oxygen,  the 
hydrogen  being  iu  smaller  proportion  thau  in  alcohol.  This  precipitate, 
when  heated  above  2U0^  assumes  an  era  ige  colour  and  then  explodes 
without  leaving  any  residue;  when  heated  in  tho  moist  state,  it  decern- 
poseslesB  violently,  yielding  mercury,  water,  and  acetic  acid.  If  prepared 
at  a  lower  temperature  or  with  a  smaller  quantity  of  potaah,  it  also 
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detonatOB   less   Btrondy,   nnd  leaves  mercuric  oxido.      The  fidHpHfl 

blackens  rapidly  in  direct  sunsliine.  It  dissolves  in  hydrochlorir  arifi 
forming  a  volatile  eubstanco  liavini^  a  pungent  odourj  on  diatilling,  aol 
u<idiu<;  uitratti  of  silver  to  the  distillate,  a  soluble  cryetallizable  BobiteiMI 
IB  formoilj  besides  chloride  of  silver.  The  original  compoand  diamhtf 
in  Bulphnric,  nitric,  and  acetic  acid,  forming  crystal lizable  6iib«tftoee«. 
When  boiled  with  a  solution  of  £al-ftiniuouiao,  it  expcU  ammonia  ud 
forms  a  crystallizablo  compound;  a  similar  com]>oand  is  aUo  formed  oa 
boiling  the  original  substance  with  a  Rolution  of  corrosive  snblimate.  — 
When  a  weak  alcoholic  solution  of  potash  is  slowly  added  to  an  alcodolic 
solution  of  corrosive  sublimate,  a  compound  is  formed  different  Crom  tbit 
just  described.  (Sobrero  &  Selmi.) 

When  a  solution  of  mercury  in  nitric  acid,  from  which  all  hHpom 
products  have  been  expelle«l  by  boiling,  is  added,  at  a  temperature  bclor 
100%  to  alcohol  of  36^,  in  the  proportion  required  for  forming  fulminaUn; 
mercury,  no  action  takes  place  at  first;  but  on  raising  the  temperaluw  l^ 
100'',  a  white  crystalline  compound  is  instantly  formed,  without  evuluticn 
of  gas.  This  compound  contains  mercuric  oxide,  nitric  acid,  carbon,  unl 
hydrogon^  and  when  treated  with  hydrochloric  acid,  yields  a  volatile  bodj 
having  the  pungent  odour  already  mentioned.  (Sobrero  Sc  Sclnii,  Aatu 
Phann.  80,  108j  C'ompl.rend.  33,  G7;  J'threeher,  1851,  506)  —  Wcrlbw 
and  Bruckner  (X  pr.  Chan.  253,  254)  did  not  succeed  in  prepvio^ 
Sobrero  it  Selmi's  yellow  detonatinjj  compound.  Gerbardt  also  (Jaa 
Phaiin.  80,  111;  Jahreaber.  1851,  507)  was  not  successful  in  his  niiiMfJ 
tu  prepare  the  detonating  compound;  but  respecting  the  compound  fornm 
with  alcoliol  and  nitrate  of  mcrcary,  honmkos  the  following  obserratioBi: 

An  acid  solution  of  Mercurous  nilraU  has  no  action  upon  aloohoJ;  oe 
heating  the  mixture  nothing  but  a  basic  mercuroue  salt  separalM  oat 
On  mixing  alcohol  with  a  very  concentrated  solution  of  Mercuric  nitr^ 
at  ordinary  temperatures,  there  is  formed  a  white  amorplioos  procipilolt 
of  basic  mercuric  salt.  If  an  excess  of  nitric  acid  be  present,  no  prMt* 
pitate  is  formed  at  ordinary  temperatures;  bat  on  heating  the  liquid,  tW 
white  crvstalline  compound  observed  by  Sobrero  &  Selmi  separatM  out 
even  before  tho  boiling  point  is  attained.  This  compound,  wbeo  exa- 
mined by  tho  mieroHCOpe,  appears  to  consist  of  six-pointed  atar^  ^ 
hexagonal  tables;  it  is  insoluble  in  alcohol  and  in  water,  and  whenheoit*! 
in  a  small  tube,  decomposes  with  explosion  but  without  detonation.  Tbi 
salt,  after  drying  over  sulphuric  acid,  contains  IIgO,NO*  +  C*Hg*0,NO'T 
2H0,  and  its  formation  may  be  expressed  by  the  equation: 

2(3HgO,NO*)  +  C^H«0=  »  (HgO.KO'.  +  C*HrO,NO*  +  2HO)  +  4H0. 

The  liquid  in  which  it  is  formed  contains  also  a  considerable  qwuitity  <if 
moreurou.s  nitrate,  probably  resulting  from  aocondary  action.  — 0«vliai4l 
is  of  opinion  that  Sobrero  &  Selmi's  detonating  compound  mar  be  tf 
alcohol  in  which  the  hydrogen  is  replaced  by  mercury.  (Gerharaty  j(jm- 
Fharm.  80,  111.) 

49,  Chloride  of  Cyanogen  ^lissolvea  in  alcohol  in  all  proportiMi^M 
without  exerting  any  immediate  action  upon  it;  but  after  some  dayi^lU^ 
ride  of  ammonium  begins  to  separate  out  (in  some  roAcs  the  action  take* 
plaoo  suddenly  and  with  great  violence).  The  decompoeition  is  MCt^f- 
rated  by  the  presence  of  a  certain  quantity  of  water,  and  by  »UB»linieof 
a  temperature  of  80°.     The  liquid  filtered  from  the  clLlorido  of  ammoniwa 
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ih  alcohol;  these  may  be  sepamteJ  by  difitiilatioa.  The  chloride  of 
ethyl  passes  ovor  first;  then  between  dO"^  ami  ISO**,  itlcohol  aud  carbonio 
ether;  and  from  130"  to  18U°  (after  removal  of  the  newly  separated 
chloride  of  ammonium),  urethane  which  solidifies  in  crystals.  The 
&clion  of  chloride  of  cyanogen  on  alcohol  is  expressed  by  the  following 
equations: 

IC*W(y  +  CNCl  +  2H0  =  CH^NO*  +  HCl; 
Urctfaane. 
C 


2C*U«0»  +  CNCI  +  2U0 


le  hyilrochloric  acid  formed  in  the  roaction  converts  another  portion 
of  the  alcohol  into  chloride  of  ethyh  {Wuriz,  Ann.  Ffiarm.  7f),  77;  Pkana, 
Oent}\  18jI,  T-IO;  J.  pr,  Chem.  54,  133;  InstU,  1851,382;  Ja/tre^ber. 
1851,505.)  f 
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Compoundi  of  Alcohol. 


Alcohol,  like  water,  forme  both  definite  compounds,  in  which  it 
replaces,  as  it  were,  the  water  of  crystaUization — compounds  which 
were  first  uotjced  by  Grahiuu  — and  alcoholic  solutions. 


A.     Compounds  containing  Alcohol  of  CrysiaUitation  :  Alcoholates. 

These  componnds  frequently  soparate  out,  on  cooling,  from  hot  sutu- 
rated  solutions  of  metallic  chloriJes  and  oxyie^eu-saltii  in  alculiol.  (Graliam.J 
Tb'jse  bodies  which  cry*<tallizc  with  alculiol,  become  »ti"ongly  heatoa 
when  brought  in  contact  witli  f*mall  riunutities  of  it. — The  existence  of  tlicse 
rompound*  hu  been  called  in  question  by  KiubrodL  {Ann.  P harm.  C5,  115;  J.  pr, 
Chem,  51,  193.)  Chodnew.  od  Uie  coulrmj,  {A»n.  PAarm.  71,  2i\,)  hoi  confirmed 
Graliun'fl  resulu,  nJ.  p.  2ti8.) 


I 


D.    Alcoholic  Solutions, 

Those  gases,  which  are  abundantly  absorbed  by  water,  likewise 
ilifieolve  in  considerublo  quantity  in  nlcohol;  and  those  which  are  sparingly 
absorbed  by  water,  are  also  taken  up  in  small  quantity  only  by  alcohol; 
hut  alcohol  generally  takes  up  a  greater  quantity  of  a  gaa,  bulk  for 
bulk,  than  water. 

Among  the  elementary  substances,  alcohol  dissutvca  only  a  few,  such 
fta  phosphorus,  sulphur,  &c.  all  of  tho  non-mctuUic  class. 

With  respect  to  inorganic  substances,  it  may  be  stated  as  a  law,  that 
all  compounds  soluble  in  alcohol  are  aUo  soluble  in  water,  but  that  there 
are  some  compounds  soluble  in  water  which  are  nut  soluble  in  ulculiol; 
moreover,  that  compounds  which  are  soluble  in  both  liqniil'*,  diti.sfilve 
more  abundantly  in  water  tlian  in  hydi'ated  alcohol,  and  in  tlio  latter 
more  than  in  absolute  alcohol.  Such  id  the  case  with  nictunic  sulphides, 
iodides,  bromides,  and  cliloridea,  ami  with  oxy^on-Halt't.  There  nre, 
however,  certain  exceptions  :  tlius,  corrosive  sublimate  dissolves  more 
abundantly  in  alcohol,  especially  in  absolute  alcohol,  than  in  water, 
and,  according  to  Kirwan,  nitrate  of  magnesia  disfiolves  more  freely  in 
alcohol  of  sp.  gr.  0*817  than  in  alcohol  of  sp.  gr.  O'DOO.  —  Compounds, 
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Xringly  Boliiblo  in  watop,  aro,  for  tho  most  part,  qnita  inmluW'^  10 
iihoT,  80  likewise  are  effloroBcent  compoimtjs.     Uut    all   <1<  ' 
ooiu|>ound8j  excepting  carbonate  of  potash,  phosphite  of  |>otii- 
few  otht-M,  are  Bolublc  in  alcohol. 

Since  alcohol  tlocd  not  di&solvo  all  conipopnds  vhioh  ara  fcolubU  in 
water,  it  follows  that  many  sulstances  when  dissoWe*!  in  alcobol  do  ou 
exhibit  the  same  reactiona  towards  otber  BubsUmces  that  they  do  wkn 
dissolved  in  water.  Thus  many  acids  when  dissolved  in  ahaolute  alooh'>l 
do  not  re<lden  litmus,  or  dccoini>oso  carbonate  of  lime,  &c — prjliabl? 
because  the  limo-fiaU  which  wouUl  be  formed  is  insoluble  in  a1c4jhol.  lo 
many  cases,  however,  the  action  appears  to  bo  prevented  by  some  "tber 
causes,  —  Sec  the  instances  ocidocttl  in  Vol.  I.,  pp.  127,  12B;  ilso  uqJer  Uic  huiid 
Acetic,  Oxalic,  Tartaric^  ontl  Citric  acidt. 

Many  substances  when  dissolved  in  alcohol,  impart  to  it  tbu  projwrtj 
of  burning  with  a  peculiar  coloured  flame  :  f,  ^.,  boracic  acid,  aad  tie 
ealts  of  llthia,  baryta,  strontia,  lime,  copper,  &o. 
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Individual  Compounds. 

Qjcygeu.^l^Q  vol  alcohol  of  «p.  gr.  0-84  absorb  at  18"*,  lO'K  wL 
oxyycii  gas,  (Saustiure,  G-iib.  47,  ItiT.) 

Hydrogen.  — 100  vol.  alcohol  of  Bp.  gr.  0*84  absorb  at  IS"",  5'1  voL 
?iydrot/cii  gat.  (Saussure.) 

With  Water  alcohol  mixes  in  all  proportions,  forming  ffydrated^ 
Aqucoun  alcohol,  which  is  distingnished  by  various  uame^  according  to  it* 
strength,  vij.,  at  sp.  gr.  083  to  0*84,  WgHly  Scctijicd  Spirit,  SpitUm 
Vini  rectijicatistirnvs,  or  Alcohol  Vini;  at  about  sp,  gr.  0'900,  KcKtiJud 
Spirit,  Spiriiits  Vini  i^cdificatus ;  and  about  0*94,  Brandy,  Bronntmrm. 
^The  affinity  between  water  and  alcohol  exceeds  many  otber  affir-t-'^ 
consequently,  many  salts  insoluble  in  alcohol  are  prccipitiited  by  :i- 
from  their  aqueous  solutions,  and  many  compounds  insoluble  in  w,iu. 
thrown  down  by  water  from  their  alcoholic  solutions,   e.g.,  resin- 
ficc.  —  Alcohul   absorbs    water    rapidly   from    the    air.    (Yelin.)      yS'rtr^ 
water  is  placed  in  a  ba.sin  by  the  side  of  anotlior  basin  containing  &}cobol, 
and  both  are  covered  over  with  a  bell-jar,  the  water  abtnirbs  lh»*  vnjn'ur 
of  the  iilcuhol.  (Graham.)    The  mixture  of  aloohol  with  water  i**  stl^^oJ*^ 
with  evolution  of  beat  and  condensation.     But  hydrated  ;■  y  ■.' 

0'97,  when  mixed  with  ail  additional  quantity  of  water,  cxl. »n. 

instead  of  a  dimioutioii  of  volume,  still  attended,  however,  w»tUh»o^ 
temperature.  (Tbillayo,  Gilh.  4«,  104.)  Abfolute  alcohol,  on  tW  c«a- 
trary,  exhibits  contraction  with  any  quantity  of  water  whatevtr-  Tbii 
contraction  is  greatest  when  o^  vol.  (I  At.)  absolute  alcohol  aM  nil*^ 
with  45  vol,  (6  At.)  water,  tho  mixture  then  occupying  ouly  87i3»<'^ 
instead  of  100,  so  that  tho  contraction  amounts  to  3*77  |>t?r  ceut.  < Bel- 
berg,  I'ogg,  13,  490;  covxp.  Kapp,  Pogg.  53.  35(),  who  has  atkead-J 
Diorv  particularly  to  tho  inflaenco  of  temperature  )  Alcohol  misW  n^ 
ice  produces  culd.  (Tralles,  Gilb.  38,  3G5.)  When  I  pi.  of  «Bow  a«  «' 
is  mixed  with  2  pts.  of  alcohol  at  0'^,  tho  following  def(t«w  of  coU  ^ 
produced,  according  ;o  the  pcrcontago  of  absolute  alcohol  in  tW  9fkA'' 
with  alcohol  of  OU  p.  c.  21°;  70  p.  c.  iO';  60  p.  «,•  18*;  -50  p.  ^ 
\Qy,  40  p.  c,  15  ;  30  p.  c,  12°;  and  20  p.  c,  8*.  Wliea  equal  p»rt« 
of  snow  luid  altohol  are  mixed,  tlie  cold  produced  aoioiu^ta  to  1'  ^^^ 
(E.  MwcliOttd,  J,  pt\  Ckm.  25,  2 J3.) 
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SimiUr  Ubies  hive  be«n  given  by  Bln^len  and  Gilpin  (Piil.  TWiu.  1791;  aba 
Thonwn'M  S^ti.  Ckm.  trflusL  2.  258j;  Lowitt  {CrtU.  Am»,  1796.  1.202);  Rirhift 

{SUlchhmetrie,  3.  2t*0;  and  his  Nntere  (Jeyvn»L  8,  77);  and  Tralles  {Gilb.  3B.  :iHol ; 
alio  Schroii  (j4rrA.  Pharm.  [2],  72,  2.*)7);  and  F.  Mayer  (2>enjl*c4r.  der  math, 
Cl&tse  der  Wiener  AJkahmie,  xx,  82  ;  abntr.  Wten.  Akad.  Ber.  1*450,  Miira.  24€>. 

In  Gay-LusMc'«  Alcoholometer  (I,  xl)  the  degrees  indicate  the  number  of 
of  abaoloie  alcohol  contained  in  100  measures  of  hydrated  alcohol  at  16°.  —  Kinv'* 
Ah'uhulumeter  acrortlitig  to  per>(-entai;ni  by  volume  {KastM.  Arch.  22,251;  Bictttcr'i 
Areometer  improved  by  Kiimcr  {jV.  Tr.  23,  1  i).  —  Slrecker'a  Alcoholonwief  [fUftrl. 
46, 19ft);  S|icndnip*»  Alcoholometer,  which  is  divided  into  IGdegrees  (at  1 1'25*')  Sel»et« 
watiT  and  highly  rectified  spirit.  {Schw,  119,  475.) 

For  the  de^eea  according  to  Beck,  Cartier,  and  Bnum^,  ruf.  I.  z.  xi)'  —  AecmJ- 
inff  tr>  Gilpin,  50*  Bm.  =  0790  sp.  ^. ;  40'*  =*  0-817;  30**  =•  0-867;  20*  •  0-9«i 
10°  =  1  '000.  —  According  to  Summcrrini;,  45°  Bm.  indicates  abftolute  alcohol  ;  36'  Iha., 
80  per  cent,  alcohol ;  SI'*  Bm.,  70  per  cent. ;  26°  Bm.,  60  per  c«^nt. ;  21°  Bm..  SO  pw 
cent. ;  19*^  Bm.,  40  per  cent.;  16'  Bm.,  3D  per  cent. ;  and  14"  Bm.,  20  pcree«t. 

Hydratod  alcohol  exposed  to  a  great  degree  of  cold  gives  ap  a  certain 
quantity  of  its  water  in  the  solid  state,  this  eefKiration,  however,  takiof; 
place  less  ca-sily  as  the  quantity  of  water  in  the  mixture  U  smaller. 
Alcohol  whose  Htrength  dues  not  exceed  33'  Biu.  may  bo  frozen  hy  tba 
evaporation  of  flulphurous  acid.   (Buasy.) 

When  hydrated  alcohol  is  exposed  to  warm  air  in  a  vessel  tied  roanJ 
with  a  bladder;  or  bettor,  inclosed  in  a  calf's  or  bullock's  bladder,  tisD 
water  alono  penetrates  through  the  bl.iddor  and  evapi^trateti,  «o  tb*t 
absolute  alcohol  ultimately  remains;  in  cold  moist  air,  alcohol  enclosed 
in  a  bkuUler  become-s  more  hydrated,  (S^immerring,  DnikschrifteH,  d,  I. 
Akad,  d.  WUsciich,  zu  Munchcn,  1811,  1814,  1820,  and  1821.)— TW 
blatldor  must  be  softened  in  water,  washed,  blown  ont,  and  entirelv 
cleansed  from  fat,  A*c  .  The  ureters  and  urethral  orifice  are  securolv 
tied,  and  the  hludder  twice  coated  outside,  and  perhaps  once  inside,  viut 
isinglass,  by  wliich  the  evaporation  of  the  alcohol  is  more  coroplet^ljf 

{ircvented.  Tlie  bladder  is  then  filled  with  alcohol  and  exposed  to  tw 
leat  of  the  sun,  or  suspended  near  an  ordinary  stove,  or  over  a  diab  of 
hot  sand.  —  4  pts.  of  spirit,  containing  75  p.  c.  absolute  alcohol,  are  thea 
rc<Uiccd  to  3  pts. —  If  stronger  spirit  be  used,  the  bladder  rcmaiiu  drr, 
and  only  a  very  little  alcohol  evaporates;  if  the  spirit  be  weaker,  Iw 
bladder  becomes  moist,  and  a  small  quantity  of  alcohol  escapea  with  tlnr 
water.  Absolute  alcohol  enclosed  in  a  bladder  evaporates  very  alowlr. 
pure  water  very  quickly,  some  of  it  oozing  through  in  drops.  Tw 
weaker  the  spirit,  the  greater  is  the  quantity  of  water  which  evapuruto* 
in  a  given  time.  The  .•^amc  bladder  may  l»e  nsed  a  hundred  time«,  bot 
it  ultimately  becomes  stifler,  and  ofl'ers  greater  rcsistanco  to  the  eraporx- 
tion  of  the  water.  —  This  remarkable  fact,  discovered  by  Sonimerritig,  i< 
due,  according  to  that  chemist,  to  the  greater  adhesion  (or  affinity)  ai 
the  bladder  for  water,  in  consequence  of  which  it  allows  the  water  i' 
pass  through  its  substance  more  readily  than  the  alcohol.  —  Tlicse  expc> 
riinents  of  Summerring's  have  been  confirmed  by  Van  Mou5  (Jan. 
gincr.  d.Scimc.phys.  1819,  76),  Goiger  {Mag.  Pharm)  II.  HI),  Fr  t 
Eflcnbcck,  (/?r.  Arch.  16,  104),  K.  Graucr  (A'.  £r,  Art^h.  35,  27),  •««»*• 
ing  to  whom  the  evaporation  takes  place  most  quickly  at  a  uniform  Un- 
poruture  of  about  4.5");  also  hy  Meurer  (^.  hr.  Arch.  3.5,  29\  Bi«T, 
(iV.  Tr.  M,  2,  273,  nn.l  A'  Br.  At'ch.  3.5.  30.);  Ulerbark  {X.  Br.SrA- 
35,  30);  and  Fr.  Jahn,  (3^  Br.  Arch,  35;  290.) 

With  this  is  also  connected  the  experiment  adducc<l  bj  Fkmtiirit& 
referrncG  to  the  theory  of  ondosmoso  (1,  29.) 

The  following  experiment  is  also  distantly  related  to  it    1I1mb 


I 


ALCOHOL. 


2B1 


*S  ounces  of  alcoliol  of  sp.  rt.  0'£)64  are  placed  in  each  of  2  cylinders  of 
(liferent  width,  eo  as  to  nee  to  tlio  height  of  2  inches  in  the  wider,  and 
6  inches  in  the  narrower  cylinder,  and  the  two  cylinders  tied  over  with 
popcr,  and  expobcd  to  the  air  till  half  an  ounce  has  evaporated  from 
each,  the  residue  in  the  narrower  cylinder  is  found  to  he  richor  in 
ftk'ohol  than  that  in  tbo  wider.  (Grahnui,  Po^y.  347.) 


Boiling  Point  <ff  HydnUed  Alcohol, 
According  to  Qruoing  {Ann.  PMl.  313). 


Accunling  to  Yelin 

{Ka$tn.  Arch.  2,  340). 

Bar.  20"  7-19'" 


Varc«nt. 

Boiling 

Per  cent. 

Boiling 

Per  cent. 

Boiling 

Per  cent. 

Boiling 

of  Aleobol. 

Point. 

of  AlcoiioL 

Point. 

of  Alcohol. 

Point. 

of  Alcohol. 

Point. 

5    .... 

963 

40    .... 

841 

;7o  .... 

80-9 

94     .... 

76-97 

10    .... 

92-9 

45     .... 

83-4 

75     .... 

80*3 

95     .... 

76-99 

15    .... 

91-0 

50     .„. 

83-1 

80     .... 

79-7 

90     .... 

76-92 

20    ,... 

89-1 

55     .... 

82-2 

85     .... 

79  4 

97     .... 

76'85 

25     .... 

87-5 

60     .... 

81-9 

91)     .... 

790 

98     .... 

76-85 

30     .... 

86-2 

65     .... 

81-5 

95     .... 

78-4 

99     .... 

76-90 

35     .... 

850 

100     .... 

7702 

According  to  Yelin,  therefore,  alcohol  of  97  to  flS  per  cent,  boils  at  a 
fiomowhat  lower  temperature  than  ab.solute  alcohol.  Puflos  {KaMn,  Arch. 
14,  293)  regards  Velin'd  cxpcrimeiit^j  nb  iucouclutjive,  inasmuch  as  hot 
alcohol  rapidly  ahsorbs  water  front  tbo  air. 

According  to  DsiUou,  alcolio!  of  43  per  cent,  boils  at  84°, 
%.  J.  J.  Pobl.  [DeitkiclirifUii  d.  viaih.  nuturio.  CUtae  d.  WUn, 
ALad,  II;  ab.slr.  WUn,  Ahad.  Bev.  1850;  Miirz.  246;  JtUinvher.  1850, 
455)  has  aldo  doterniiued  the  boiling  point  of  hydrated  alcolud  uf  varioua 
tftreiigths.  He  finds  that,  ut  the  common  cement  of  tbo  ehultttiun,  tho 
tbonunmcter  reumina  conf^tant  for  a  ^bort  time,  then  i&lowly  ribCfl  a  little, 
and  afterwards  rcniains  con^taut  for  a  somewhat  longer  time  (from  4  to 
Iti  seconds  when  14'0  grm(>.  of  li'piid  were  uiicd.)  The  temperatures  at 
the  second  stationary  interval  are  given  in  the  following  table  (Bar. 
at  700  mm.) 


Ter-centage 
of  AK-oIiol. 

0           

Boiling 
Point. 

100-00* 
98-79 
97-82 
96-85 
9J-90 
9502 
91-21 

Per- rentage 
uf  Alc-ohol. 

7         

Boiling 
Point. 
93*43° 

1         

8         

92-70 

2 

3 

9 
10 

U2«3 
91-40 

n      

9083 

5        «. 

12      „ 

90-27 

«         

The  presence  of  sugiir  in  tlio  liquid  up  to  15  p.  c.  api>cars  nut  to 
exert  any  perceptible  intJiicnco  on  the  boiling  ]>oint  (a  uiixturo  of  lU  pts. 
alcohol  with  15  tiugar  an<l  75  water  bulled  at  tbo  same  temperature  as  a 
mixture  of  10  alcohol  and  DO  water). 

Itifetniment^,  ciKWe^-EbtdlU'sopcs^  fur  directly  ascertaining  the  strength 
of  hydrated  alcohol  by  its  boiling  point,  have  bi^ou  constructed  by  Brois- 
i-ard-Vidal  and  by  C(»naty.  (See  a  report  on  these  iujstrumeuts  by 
Ucspretz,  PouiUet,  and  Bahinet,  iX-mpt.  rnid.  27,  374.  A  description 
ami  figure  of  a  Vidal-instrument  are  given  in  the  Pharm.  J.  Trans. 
7,  lUfi).  Uro  (Fharm.  7.  Travs.  7,  166;  r/iarm.  Cndr.  1847,  422),  by 
tiieiins  of  an  inetrtimont  siMillar  to  Conuly  a  (Avhich  is  merely  an  ordinary 
tLcxiuometer,  having  a  moveable  scale  which  can  be  shifted  bo  oa  to  corrc£- 
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fami  Wiethe 

alooM  mmiked  ipoo  k)  kM 

6p.gr. 


0-9321     — 
0^20     ™ 

09316 
l)-9&00 

Silberm&an  baa  proposed  to  deiermme    the  strea^tli  of 
ftloobol  bj  its  r»te  of  exinauott  bj  kflU,  and  ~ 
tnaot  for  tbe  porpose.     (CompL  rend.  37,  418;  Pkmrwi.  CWaCr.  1848, 
CAtfm.  6'a2.  1849,  23).    See  aliO  ft  deaoripCiott  of  tide  iiutnisieal,  mi 
Conaty's  iostromcni,  hy  Bmmj,  N,  J,  Fkmrm.  15,  89.)  —  Anocber  ~ 
meat  for  tbe  s&me  parpose  bU  been  eonslncted  aad  deaefibod  bj  Mikio. 
(C'Aff/i.  -S'vc.  ^K.  J.  2,  224.)  T 

When  weak  spirit  u  distilled,  stronger  spirit  paanrvi  oTef  first,  aoJ 
finally  nothing  but  water  remains  in  the  residne.  A«ooriia^  to  8&a- 
meriu^%  a  stron^'cr  Kpirit  is  obtained  by  ilUltUin^  quickly  »t  firvt  than  br 
alow  distiUatioD.  A  weak  spirit  thos  dbttlled  yields  a  dialiUmIn  wkin 
is  prupoKionately  richer  in  alcohol  th&n  tbe  pro«laot  obtained  hy  iB^ 
ling  a  spirit  already  farlber  dehydrated.  Thus,  when  IS  per  eeaL 
is  distilled,  the  distillate  contains  62  p.  e.  of  alcohol;  *38  per  cent, 
yields  64;  40  per  cent.  67;  55  per  ccni.  74;  70  per  cent-  80; 
cent.  86;  and  89  percent  90.  (S:>mnicrin;^.)  — A  mixture  of  1  pt  aU»- 
late  alcohol  and  \o  pts.  water  begins  to  boil  at  9^y;  the  first  fiftieth 
wkkft  pnaaes  orer  is  60  per  cent  spirit;  the  second,  54  p.  c;  Ibc  ikli^ 
48  p.c;  the  fourth,  42  p.c.;  the  fifth,  36  p  c;  the  sixth.  30  p  e,;  tb 
seventh,  24  p.c.;  the  eigrhth,  18  p.c;  the  ninth,  12  p.c;  and  the  tenth.  I 
p.c.  spirit;  —  so  that  of  the  first  ten-fiftioths  of  the  distillate,  nek  aw 
contnins  6  p.c.  le^  alcohol  than  the  preovMlJn^. 

Alcohol.  notwitbfUndint?  its  lower  boiling  point,  cannot  be  eatinlr 
freed  from  water  by  repeated  <li$till.\tLon ;  the  struui'v^t  dpirit  thus  obtstasd 
I'.as,  according  to  Saussure,  a  density  of  0'824-4;  ucconttng  tu  SoaiBirria;?, 
n  |>crccnta^ro  of  90;  according  to  Joes  (Schtc.  GO,  337 ),  a  dcni«ity  of  O'SiU 
(or  about  90  p.c);  according  to  Soubeiran,  a  per-cetitage  uf  928.  For 
since,  according  to  I,  266,  an  elastic  flaid,  at  any  given  temp^mniff', 
promotes  the  evajtonition  of  another  bvly  below  the  bttilt-  _ 
latter,  the  alcohol  vapour  produced  by  heiiliug  hvdrated  a.  •         . 

a  <{uantity  of  aa'ieous  vapour  corresponding  to  its  volume  and  tenpefa- 
tiirc,  below  the  Dulling  poiut  of  the  water,  and  the  two  pa^s  orer  together 
and  arc  condensed. 

Nearly  absulote  alcohol,  subjeeted  to  fractional  disliUntioai,  ^i^fl*  i' 
first  hydruted,  and  then  aheolate  alcohol.  (SounMrrmg). 
YcHn.  Fucbu.  wid  Duflos.  {KatU,  Artk,  !l.  291).  If,  from  100  |li«. 
per  coot,  nlcohol,  bucce^b(vo  portions  of  10  to  19  parts  bo  distilM 
only  20  pts.  reni.ain,  the  first  distillate  hafl,  at  2r,  a  density  of 
the  second,  0'794:j;  tlie  thirl  nud  fourth,  0'7y50;  Uio  fifth,  O 
aixth.  0  7915;  the  suTcnth,  0  7910;  and  the  reeidao,  0  7^05.  (J 
—  This  result  U  also  pn"bnbly  due  1o  the  evii|ioTatioQ  of  water  hi  M 
ntroosjthoro  of  alcohol  vapoar.  The  .it]l»esiou  of  the  flr.'tt-formed  portii* 
of  alcohol  vajKJLt  to  the  aqueous  vapoar  induces  the  formation  o#  i*«; 
kiUer  as  long  iw  aoy  water  remnius,  and  thus  the  remaining  al»W 
coDtiuuulIy  Niruttger.     Yoliu  explains  this  phtmmoe&ea  by  til 
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fact  ftacertfbincd  from  his  own  oxporimenb,  that  spirit   of  97  per  cent, 
hoils  at  a  somewhat  lower  tempemturo  than  absolute  alcohol. 

Carhftn.  — 100  vol.  alcohol  of  sp.  gr.  084  absorbaBt  IS"*,  MS  Toh 
carbonic  oxide  gcu,    (Saussuro.) 

Liquid  carfxinic  acid  mixes  with  alcohol  in  all  proportions.  (Tliilorier.) 
If  the  carbonic  acid  gu3  be  condeubed  in  a  tube  containing  alcdhol,  Btriie 
are  formed  in  the  liqiiitl,  which  becomca  milky.  On  openinji*  the  tube, 
the  carl>onic  acid  escapes  with  brisk  efTcrvescence,  and  the  aUohyl  romains 
m  the  tobe  in  its  oritjiurtl  state.  If  tlio  alcohol  coutaiuri  shellac  iu  solu- 
tion, tlie  latter  is  precipitated  by  the  carbonic  acid  in  white  flakes  which 
redissolve  when  the  carbonic  acid  is  suffered  to  escape.  (Mitchell,  Jnn. 
Phitrm.  37,  358).  100  vol.  alcohol  of  ep.  gr.  0803  absorb  at  18",  200  vol. 
Cnrbmnc  acid  ya$,  and  100  vol.  alcohol  of  sp.  fi;r.  084  absorb  186  vol.  of 
tbo  some  gas.     (Sauasnre.) 

Boron.  —  Hydrnted  Boracic  acid  'dissolves  in  absolute  alcohol,  and 
more  rendily  in  hydrated  alcohol.  According  to  Graham  (Ann.  Chim. 
Phtfi.  03,  28!)  the  anhydrous  acid  does  not  dissolve  in  alcohol;  but, 
according  to  Ebehnen  {Ann.  Chim.  Fkys.  16,  130)  it  does.  The  solution 
of  the  hydrated  acid  barns  with  a  heautiftil  green  and  yellow  flame.  On 
boiling:  the  solution,  a  considerable  quantity  of  boracic  ncid  escapes  with 

alcohol  vaponr.     (A.  Vogel,  Sckw.  18,  212.) 


n 


Phosphorus.  —  This  substance  dissolves  in  320  pts.  of  cold,  and  in  240 
pts.  of  warm  alcohol,  of  sp.  gr.  0'79D;  the  latter  solution,  on  cooling, 
deposits  \  of  the  phofiphorua.  The  solution  becomes  milky  when  mixed 
with  waiter.  (Buchnor,  Jleptrl.  f>,  3CS.)  It  smells  of  phosphurotted 
hydrogen  gas,  and^  when  thrown  into  water  in  the  dark,  produces  a  kind 
M  flttne  aboro  the  liquid.  (Boyle,  Hrugnatolli,  Ann.  Chim.  24,  41 .)  Tho 
solution,  heated  to  tlte  boiling  point  in  the  dark,  emits  a  flamo  tj  inches 
long,  bnt  not  capable  of  setting  fire  to  other  Imdics.  Tho  solution  proei- 
pitatcs  copper,  mercury,  silver,  and  gold  siilts.  (Orotthuss.)  —  100  vol. 
uloohol  of  bp.  gr.  0S5  absorb  50  vol.  PhosphurHUd  hydrttgeii  gas, 
(Graham.) 

Sulphur.  —  1  pt.  of  Suiphur  dissolves  iu  20  pts.  of  heated  and  nearly 
abiHiIut«  alcohol,  less  easily  in  weaker  alcohol ;  solution  also  takes  placo 
when  the  two  bodies  are  brought  in  contact  in  the  state  of  vapour. 
Hetldish  vellow  liquid,  which  smells  and  tastes  of  sulphuretted  hydrogen, 
blackens  metals,  and  is  precipitated  by  water.  (I-Auragais,  Kavrc, 
A,  (JM,  2,  343;  4,  228.)  According  to  Chovallii-r  {J.  Chivh.  viM.  2,  587), 
1  pt.  of  sulphur  requires  (>00  pts.  of  alculio),  even  of  40^  Bni.  to  dissulro 
it,  oven  when  continuously  boiled  with  it;  tho  quitntity  of  sulphur  dis- 
eolred  by  bringing  tho  two  vapours  in  contact  is  still  Jess.  —  100  vol. 
aleoholofsp.gr.  084  ab.s<)rb  at  18',  W^  511  \'o\.  Stdpkiiro^u  acid.  gas. 
re.)  The  compouud  is  nut  allured  by  exposure  to  light. 
1  ciner.)  —  A  mixture  of  4  pts.  anhydrous  SxUphuric  acid  and  3  pts, 
absolute  alcohol  prepared  iu  sudi  a  manner  as  to  avoid  all  rise  of  tenipera- 
lure  is  colourlew,  viscid,  and  yields  no  crystals  at  — 10'.  (Kuljlmann.) 
Rrtprcting  the  miimre  of  olcohol  with  Oil  of  Vitriol,  rid.  p.  21*2. —  100  Vol.  alcohol 
of  sp.  gr.  0  84  absorb  at  18~,  GOG  vol.  Ilydrosulphurie  acid  gas.  iSnussiire.) 
The  repulsivo  o<lour  of  this  mixture  docs  not  resemble  that  of  sulpha- 
retted  hydrogen  so  much  ils  that  of  sulphide  of  ethyl,  a  small  quantity  of 
which  compound  is  perhaps  formed.     (L.  A,  Bnoinor,  Repert,  61,  38,"^ 


■ 
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—  A]co\n)\  d\sBo\yes  Sulphide  of  Carbon,  and  tbe  solation  ie  not  daflWH 
posed  by  wBlcr. — Liquid  Sulphide  *tjf  Phosphorus,  ebaken  op  vitn 
80  p.  c.  alcohol,  forms  a  colourless  liquid,  vbicfa  is  doI  altered  hy  exposBi«| 
to  Bunshinc.  Water  makes  it  milky  by  EcparatiDjr  particles  of  fk^^ 
pboru8,  -v^'ljicb,  on  oxpoj«urc  to  f^unthino,  turn  Hrst  yellow  and  aAenrmrdil 
re(l<Jit:b  yellow,  whiUt  an  alliaceous  odonr  of  pbo^pborous  acid  anil  «akj 
phurctted  hydrogen  ie  evolved,  the  presence  of  ibo  latter  beiof^  alflt] 
reco^iiKable  by  its  action  on  the  heavy  mctaU.  (R.  Bottgcr,  J,  pr.CAtn.] 
12,  365,) 

Selenium,^ Selenious  acid  is  diseolved  readily  and  abundantly  b; 
alcohol.     ( Berzelitis.) 

Iodine.  —  Alcohol  diseolvea  Iodine  quickly  and  in  lar^-e  qu»DtJty, 
forming  a  dark  brown  volatile  solution,  from  which  water  ibrowo  down 
the  iodine  in  small  crystals,  which  at  tiret  have  a  reddish  tint,  i^  Vanqufln. 
Ann.  C%im.  00,  249.)  The  solution  frradually  dccoin|>o8es,  viddir.- 
hydiiodJc  ncid  and  iodide  of  ethyl.  (Colin,  Le  Hoyor.)  The  iodin«  may 
be  dissolved  out  by  agitation  with  mercury,  but,  unless  the  solutioo  I* 
mixed  with  a  double  quantity  of  water,  a  small  quantity  of  iodide  '( 
mercury  remains  in  polution,  even  when  the  mercury  is  in  excess.  B«t 
if  the  mixture  be  ehnkon  up  for  two  minutes  with  copper  filings,  all  tbc 
freo  iodine  ie  removed,  tbo  liquid  becoming  colourless  and  retainiDg  odIt 
tbe  bydriodic  acid  and  indido  of  ethyl  which  have  l»een  forme*!  W 
standing.  {Werzo^^  N.  Br.  Arch.  40,  37-)  Absolute  alcohol  satnntr>l 
with  sulphurous  acid  gas  disst^lves  ii  much  larger  quantity  of   iodine  thao 

Fiuro  atcobnl;  on  exposin;:^  thi^  brown  solntion  ttt  tbo  bud,  sulphur  crvFtal 
tzes  out  in  prisms  half  an  iuoh  long,  an  efiect  which  is  not  produrc^I 
unlet^s  iodiuo  be  prcseut.  (Doberoinor,  liepert,  15,  419.)  — /orfic  aoW 
dissolves  very  sparingly  in  alcohol,  and  is  therefore  precipitated  by  alcobol 
from  its  aqueous  solution.  (Sendla*,  ^«n.  Chim.  Phy$.  45,  70-;— 
Periodic  acid  dissolves  very  readily.  Alcobol  mixes  with  aqoo(»o> 
J/t/driodic  aeidf  and  donbtless  absorbs  hydriodio  acid  f^as  in  Ur^ 
quantity. 

Chlorine,  —  100  pts.  alcohol  of  36"*  Bm.  absorb  at  12-5%  6fi  pti.  (^ 
Hydrocldoric  acid  ^as,  the  tcuiporaturo  rising  to  17'5\  Tbo  pruduct  is  » 
colourless,  oily,  fuming,  very  Hoid  liquid  of  sp.  gr.  1'134,  which  boiU  iiti<l 
gives  off  chloride  of  ethyl  at  37",  mixes,  without  rise  of  tenipemtun-,  *itl> 
u  mixture  of  alcohol  and  oil  of  vitriol,  but  when  mixed  with  wskf. 
Iwcomes  hot  and  givrti  oil*  bubbles  of  chloride  of  ethyl  hiiviug  nn  cthcrr»l 
odour.  (Boullay,  Atin,  C/iiui.  C3,  90;  also  A^.  Gefif.  4,  37.)  Durin*:  ti-- 
absorption  of  the  hydrorhloric  acid  gas,  and  also  on  gently  heating  tU 
comjwund,  a  gus  is  evolved  which  burns  with  a  green  flam©  and  prodiirt-* 
vapour  of  hydrochloric  acid.  (Gehlen,  A,  Grhl.  2,  224,)  [Probably* 
mixture  of  hydrochloric  ether  vapour  and  common  air].  **  100  vo'- 
alcobol  absorb  1200  v<d.  Pho$ffn\e  rjns,  —  Alcohol  absorbs  ga«coiw  OMiriV» 
of  Boron.  —  With  Berzelius  &  Mnrcet'a  cnviphoriUdal  compound  {\y  9^- 
aud  VII,  358),  it  forms  a  liquid  which  reddens  litmus,  has  un  unpkaASt 
and  very  sour  tawte;  dissolves  zinc  with  evolution  of  a  stinkiuj:  :^  "  ■ 
off,  when  distilUd,  sulphurous  aci<l,  carbonic  acid,  alcohol,  and 
ethyl;  is  for  the  mott  part  procipitable  by  water;  and  docs  not  prrniuii- 
an  alcoholic  solution  of  nltrutc  of  hilver  till  after  sonio  lime.  (BcrteJift^J 

Fluorine*  —  1   pt.  of  absolute  alcohol  imprcfuntcd  at  0^  »i*    tk 
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Jlt/drofiuorlc  arifl  evolved  from  1  pt.  of  fluor  ejfar  an<I  2  pts.  oil  of  vitriol 
acquires  a  yellowish  colour,  smolls  and  t.'Ujtes  sour  and  like  horso-radiwh. 
Water  added  to  the  mixture  does  not  form  any  precipitate,  but  by  partial 
distillation,  the  liijuid  yields  a  diatillato  which  appears  to  contain  fltiorido 
of  ethyl  together  with  alcohol.  (RcinscU.  J.  pr.  t'Mtt.  10,  .114).  —  Alcohol 
liquid  Bm.  saturated  with  gaseons  FtuoritU  nf  Borons  forms  a  very  acid 
of  42^  which  fumes  strongly  in  the  air.  (Deefosecs.)  —  Ahaoluto  alcohol 
absorbs  the  ^iw  abundantly  and  with  rise  of  temperature,  and  finally  soli- 
difies in  the  form  of  a  clear  fuming  jelly.  On  addition  of  caustic  potash, 
the  mixture  does  not  yield  any  layer  of  ether,  but  acquires  an  agreeable 
Oilour  different  from  that  of  ether,  and  when  distilled,  gives  off  nothing  but 
alcohol.  (Liebig,  Pogt;.  24,  171.)    For  Kuhlmann's  sttitcmenls.  rid.  pp.:i45,2-iG 

NUrogcn.  —  100  vol  alcohol  of  pp.  gr.  O'S-i  absorb  at  18",  42  vol. 
yiti'ogtni  gas.  (Sausbure,)  —  Absolute  alcohol  expoeed  to  the  air  takes  up 
O'l  I  of  its  volume  of  gas,  \  of  which  is  oxygen  and  |  nitrogen,  and  \  of 
which  is  expelled  on  addition  of  an  equal  quantity  of  water.  (Dobereiuer, 
GUb.  72,  432.)  —  1*10  vol.  alcohol  of  sp.  gr.  0-S4,  absorb  at  18^,  153  vol. 
yUrous  oxide  gas.  (Saussuro.)  —  Alcohol  absorbs  nearly  its  own  volume 
of  y Uric  oxide  gas,  which  cannot  bo  again  expelled  by  heat.  (^Priestley.) 
—  3  pts.  alcohol  of  38^  Bm,  absorb  about  1  pt.  of  ammoniaad  gas. 
(Boullay.)  —  I  vol.  alcohnl  of  ep.  gr.  082f)  absorbs  about  50  vol.  ammo- 
niacal  gas.  (J.  Davy,  iV.  Kd.  Fful.  J.  16,  254.)  The  gaa  is  driven  out 
again  by  gentle  heat.  —  Alcohol  di.ssolves  Iodide  of  ammonia  {lod-ammo* 
yiitijlc).  —  It  dissolvcH  Monocarbonate  of  atamonia  (J.  Davy),  Jfypophos- 
pkite  of  ammonia,  and  Hgdrondphntc  of  ammonia.  —  Sulphate  of  ammonia 
does  not  <li5aolve  in  absolute  alcohol;  but  at  14^  it  dissolves  in  500  pta. 
alcohol  of  ep.  gr.  0  872,  and  iu  62"5  pts.  of  alcohol  of  sp.  pr.  0905. 
(Arthon.)J —  Dydriodate  of  aminonia  dissolves  abundantly;  Hydrobro- 
tntiu  and  HydrotMomtt  of  ammonia  also  dissolve,  the  latter  in  14  ]»la.  of 
highly  rectified  spirit  at  a  boiling  heat.  (Wonzel.)  Chlorate  of  ammonia 
dis»>lve8  readily,  the  Perchiorate  sparingly.  The  compounds  of  Am7nonia 
with  Phosgene,  Dic/ihride  of  tiulphur,  and  Fltmride of  Boron,  nho  dissolve 
in  absolute  alcohol;  so  likewise  do  the  llydrojiuatc  and  Nitrate  of  Ammo- 
nia (the  latter  ia  1*1  pt.  at  a  boiling  heat  according  to  Wenxel). 

Metat.s.  —  Alcohol  dissolves  only  those  metallic  oxides  which  posijesa 
either  ai»  alkaline  or  an  acid  character.  Of  the  metallic  sulphides  it  dis- 
solves only  those  of  potiis^lum  and  soilium;  of  the  iodides  and  broniidtts 
it  dissolves  a  somewhitt  greater,  iind  of  the  chlorides  a  still  greater  number. 
The  carbonates,  borate*-',  phosphites,  phosphates,  hyposulphites,  eul- 
pbiica,  hyposnlphates,  sulphates,  iodates,  an<l  periodates,  it  dissolves 
cither  not  at  all  or  in  very  small  ((uantity.  The  onl3'- sulphates  which 
dissolve  readily  in  alcohol  are  those  of  ferric  and  platinic  oxide.  On  the 
other  hand,  alcohol  dissolves  many  hyp(fplio.'ipliites,  a  still  greater  number 
of  bromates,  chlomtcSj  and  perchlorates,  aud  very  many  nitrates. 

Potatsium.  —  Whcti  Oay-Lus.suc's  pyrophorus  (prepared  with  char- 
coal and  sulphate  of  potash),  which  contains  charoyul,  sulphide  of  potas- 
unm,  and  Ary  potash,  \^  boiled  with  absolute  atcohol,  the  lilrate  first  yields 
crystals  of  alcoholic  potash,  ilicn  colourless  ]>risni8  of  sulphide  of 
potasriium  containing  alcohol.  Both  compounds  are  converted  into 
acftato  of  potash  by  exposure  to  the  air.  The  crystals  of  the  f(»rmor 
when  heated  first  give  off  alcohol,  then  nbove  2.50^,  turn  somewhat  brown, 
and  give  off  hydrocarbons  iu  largo  quantity.  (Kuhlmanoj  Ann.  Pharm, 
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S3,  103.)  [Are  iheso  crystals  potash  +  ftlcohol,  or  nro  they  C'H*KO*|J 
comp.  p.  255  ]  —  Ifyilntte  of  poiath  diesolyes  nbundanlly  in  rtrwnj] 
alcohol,  formiup  AtcofioUc  potash^  an  oily,  heavy,  very  caa^tic  liqhj^ 
which  18  colourless  At  first  hut  scum  tnms  yellow  and  rediJish  hmwf 
(p.  254).  —  When  strong  |K»tasli-ley  is  distiMe*!  with  alcohol  till  (»Trt 
the  iTntcr  has  ims&od  over,  the  residue,  on  hoing  neutralised  with  sulphiirrOj 
ncid  and  distilled,  gires  tip  an  Additiounl  <piatitity  of  aleohnl^  which  MjgM 
therefore,  hare  been  kept  back  by  the  potash.  (DoullAy.)  —  The  <^^^| 
uf  hydrate  of  pot:ish  in  alcohol  of  25  to  30  p.  o.  ie  cre|Mirflted  by  agifllH 
with  ether  into  two  layers,  the  lowor  cnm^istin)^  of  aqneons  potftsh,  sow 
the  nppcr  of  ether  containing  alcohol.  If  the  alcohol  be  slron;?,  the  eth<m 
sepanitcs  only  a  email  (junutity  of  pota&h,  the  greater  part  rcmniniTi^j 
cJiasuIvpil  in  tho  mixture  of  alcoliol  and  etherj  it  may,  however,  he  comn 
pletely  separated  by  agitation  with  water.  (Dobereiner,  Ann,  Pftam.  \^\ 
2-48.)  —  Alcohol  uisfiulves  Snlpfiidc,  Sulf^/iocarbo/tatt  (very  g|«ringl/yj 
loilidej  Bromide  'smringly),  Chloride  (in  48  parts  at  a  boilinj;  heat,  >ocitfij 
inj;;  to  Wenzel),  and  Fhiorlde.  of  Pot asi turn.  Chloride  of  potn*sinm  isjj^|fl 
pitat«d  iti  dolicato  cry±<tals  from  Hh  alcoholic  solution  by  ether.  (U^^^| 
•  Der.)  — Monocai'honaU  of  Poiatli  dissolved  uuly  iu  very  dilute  alcobo^^^| 
abstracla  tho  water  from  Btronger  Rpirits,  formmg  a  layer  below  the  al^^^ 
1  pt.  of  carbonate  of  potash  di-ssolvos  in  9  pts.  of  alcohol  of  17°  Bb.;  d 
Lirger  (quantity  of  carbonate  of  potash  added  to  thit}  Holation  dchydnMn 
the  alcohol,  and  consequently  precipitates  the  portion  of  the  aalt  prerioBslTJ 
dis:?olved,  and  forms  a  watery  layer  below  tho  alcohol.  Concentmtm 
carbonate  of  potash  (O/runi  Tur/ari)  shaken  up  with  alcuhul  of  S(f\ 
Bm.  takes  up  amall  4[uantitics  of  water  and  alcuhul,  and  bocuraea  turhi* 
whenever  it  is  heated,  tho  alcohol  being  each  lime  separated  out.  (Gui- 
kourt,  J,  P/utnu.  13, 103.)  —  Alcohol  dissolves  hkarhonaU of  pota^  (vsiy  ' 
sparingly  and  only  at  a  boiling  heat),  hypopbosphito  (abundantly),  hr9» 
pi'ite  and  chlorate  (With  very  sparingly),  and  ndraU  (in  48  pLa.  at  %■ 
bniling  heat, — Wcnzel).  Neutral  sulphate  of  potash  is  iD»oluble  cvtn  i*.j 
alcohol  of  Bp.  gr.  0  905.  (Authon.)  I 

Sodium.  —  l/ydraic  o/ soda  forms  with  alcohol  n  solatif^ti  nniltr  l«j 
alcoholic  fiotash.  Alcoliol  dissolves  Sufpkide  of  todium  sparingly,  thu 
sulphocarbonatf  abundautly,  and  tho  iodid^i  bromide,  Moridf,  yMM||g 
t,\\{ifittfjhoride  very  *t|>aringly.  Tt  dissolves  fij/pophotphiu  of  '^^^^H 
abundantly,  the  phosphite  and  ehloratt  sparingly,  and  the  nttrnU  ^fl^M 
pta.  at  a  boiling  heat, — Wcnzel.)  Chloride  of  sodium  ifl  precipitated froflTj 
its  alcoholic  solution  by  ether  in  delicate  cryalala.  I 

Lithium.  —  tlydrnfe  ofUthia  dissolves  very  sparingly  In  «l(>ohol.  aalj 
is  partially  precipitated  by  alcohol  from  \U  atpieoos  solutiun.  (C.  (l| 
Otnolin.)  Alcohol  dissolves  miphid^  of  ^iMtfim,  and  r«ry  ftbonduitl^ I 
the  chloride  of  lithium  and  ^titrate  of  Uthia*  J 

Jhtrinvi.   —   A  td>>/dr0HS   bat'i/t<t    plaootl    in    contact    with    *^f^^| 
alcohol  forms  fern-like  lamime  in  the  course  of  24  hours.     TbrM*  c^K^ 
turn  yellow  after  a  while;  when  heated^  they  fir^t  give  <-t' 
blacken  slightly   and   cvolvo    bicarbnretled    hydrogen 
together  with  a  small  <]uuntity  of  quadroearburetted  by* 
a  yellowish  einpyreuinalie  oil,  and  water  (never  rther),  niii 
white  carbonate  of  baryta.  (Kuhlmanu,  Ann,  Pharm.  3y,  104.)  —  I  pi 
hydrate  nf  baryta  dissolve  in   I5t)  to  200  pts,  of  boiling  alrobol.  {mr- 
nlrtit,  Lrhrb.)'   BnrytA-wat«r  is  not  clouded  by  alcohol.  — Akobel^  ^ 
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nearly  absolute,  Teadily  dissolroa  iodide  odd  bromide  of  batium;  cold 
alcohol  disfiolreH  iVivir  ''"^  '>^^  alcohol  jJ^Ji  P^*  ^^  chiorkU  qf  banunif  and 
perddoraie  of  baryta  in  coaaidoralilo  qtutntity. 

Stroniiun^* — 'Alcohol  disaolres  $ironUa  in  very  HmttU  quuntity  only, 
tlio  chhriiU  of  slt'onfittm  in  moderate  quantity,  and  the  chlorate  and 
jj^rcJUortfU  of  Hrcntia  abundantly. 

Calctinn.  —  Roiling  alcohol  dissolrca  a  (race  of  litru  eofficicnt  to  turn 
reddened  litmus  bluo,  and  form  a  clouJ  with  oxalic  acid,  (Bonastrc, 
J,  Fhana,  10,  9.)  When  the  alcohol  is  distilled  ofl'  from  the  lime,  a 
largo  quantity  of  it  rcniaina  combined,  not  eacapin^  even  at  1^0^ 
(Liobig.)  Alcohol  produces  considerable  turbidity  in  lime-water.  It 
dioeolves  a  trace  of  &irbonate  of  lime,  siidicicnt  to  turn  reddened  litmua 
blue.  (Grifichow,  Schw.  27,  26.)  It  disnolvea  bromide  of  ealciitm,  and 
very  abumlantly  chloride  of  calcium,  and  chlorate^  pcrchlorate,  and  nitrate 
of  limt.  Chloride  of  calcium  deliquesces  in  vapour  of  absolute  ukohol. 
Il  disaolvefl  in  alw-olute  alcohol  very  abundantly  and  with  ^Tcat  evolution 
of  heat,  which  is  often  sufficient  to  make  the  alcohol  boil.  At  78'3°, 
1  pt.  chloride  of  calcium  dissolves  in  143  yis.  absolute  alcohol.  A  hoIu- 
tion  of  1  pt.  dry  oliloride  of  calcium  in  j  pts.  abtrolute  alcohol,  boiled 
down  to  a  state  of  great  concentration,  ^'radually  yields  on  cooling,  small, 
traUHpareut,  colourless,  very  soft  needles,  or  often  delicaU-ly  striate*! 
tables,  moHtly  three-cornered.  They  contain  41  p.  c.  chloride  of  c-alcium 
to  59  p.  c.  alcohol  [therefore  1  At.  chloride  of  calcium  to  2  At.  alcohol]. 
They  give  up  their  alcohol  completely  at  12J\  They  deliquesce  in  the 
air.  The  solution  which  boils  at  1>0*52^  has  also  a  simitar  compodition. 
A  solntion  of  4  pts.  chloride  of  calcium  in  10  pts.  absolute  alcohol  yields 
DO  crystals  even  at  45'6'',  but  crystiilliEes  completely  in  the  cold.  The 
presence  of  water  disturbs  the  crystallization,  so  tbat  it  takes  place  with 
difficulty  wlicn  the  alcohol  contains  even  1  per  cent,  of  water  only, 
and  not  at  all  with  alcohol  of  sp.  ^'r.  0827.  If  n-ater  be  present,  the 
cornponnd  does  not  give  up  its  alcohol  till  it  is  heated  considenibly 
above  121^,  the  residue,  in  fact,  still  cimtaiiiiug-  traces  of  alcohol,  even 
after  being  heated  for  several  bours  to  a  toinpctature  between  20j^  and 
260^.  (Graham.)  The  solution  of  chloride  of  calcium  in  au  equal 
onnntity  of  alcohol,  which  by  itself  would  boil  at  S2*5°  boils  at  85^ 
n^nflo.^.)  Absolute  ether  added  in  excess  precipitates  chloride  of  calcium 
frY>m  its  solution  iu  absolute  alcohol;  when  less  other  la  added,  a  &raaU 
quantity  of  chloride  of  calcium  remains  in  solution^  but  deparatcs  out  u^aiu, 

{>rodacing  a  strong  turbidity  every  time  the  liquid  is  hoate<l,  if  only  by  the 
land,  and  redis.-^olves  on  cooling.  Similarly  with  nitrate  of  lime. 
(DSberoiner,  Ami,  Phurm.  14,  249.)  1  vol.  absolute  alcohol  saturated 
with  chloride  of  calcium,  forms  a  clt-ar  mixture  with  6  vol.  ether;  but  if 
12  vol.  other  be  added,  the  mixture  becomes  turbitl,  and  dopusits  chloride 
uf  calcium,  probably  as  an  alcobolate,  in  the  form  of  a  white  powder. 
When  1  vol,  of  an  aoueous  solution  of  chloride  of  calcium  saturated  in 
the  cold  is  mixed  with  1  vol.  absolute  alcohol,  the  mixture  shaken  up 
with  1  vol.  absolute  ether,  and  then  left  at  re.^t,  two  layers  of  equal  depth 
arc  formed,  the  lower  consij-tiug  of  aqueous  chloride  of  calcium  containing 
alcohol,  and  the  latter  of  a  mixture  of  alcohol  and  ether.  If  1  val.  more 
«lhor  be  added,  the  mixture  briskly  shaken,  and  then  left  at  ro^fc,  there 
are  formed  1  vol,  of  a  lower  stratum  consisting  of  aqueous  chloride  of 
calcium,  and  3  vol.  of  an  upper  stratum  con^ifiting  of  alcohol  oontaiiun^ 
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clber.  On  tlie  otber  hand,  1  vol.  aqneona  cbloride  of  calcium,  S 
alcobol,  antl  1  vol.  other,  fomi  a  uniform  miiturc.  Henco  the  cfalorM 
of  calcium  takes  up  tho  water  by  preference,  the  ether  takinff  ap 
nlcohol;  und  when  no  water  is  present,  the  ether  t^ikca  the  alcohol  frn^j 
tho  chloride  af  calcium.  (Diibereiner.)  U  A  saturated  solution  of  cMohw 
of  calcium  in  hut  alcohul  of  sp.  gr.  0*795  at  20°  (containing  about  I  p.  ib 
of  water)  docs  uot  dcpoHit  crystals  on  cooling :  the  liquid  evapoml 
t<>  a  syrupy  consiateuce,  yields  on  cooling  a  white  solid  maM,  which,  afl 
heinj^  pressed  between  bibulous  paper,  is  soft  and  deliquescent, 
tains  60'6  p,  c.  chloride  of  calcium.  A  solution  of  chloride  of 
alcohol  of  sp.  ;^r.  0*705  at  ^O*^,  left  for  some  days  over  sulphuric 
vacuo,  became  thick  and  viscid,  without  depositing  crystals;  whea  p«fll 
of  it  was  cooled  ta  ice,  a  cry»ta11ino  tallowy  moss  was  obtained,  which, 
when  freed  as  much  as  possible  fntm  aUhcrin'^;  lif{uid  by  pressure^  contaiDfli^ 
3CaCl  +  2C*n*0-+2irO  (with  60-4  p.  c.  chloride  of  calcium); 
maiuder  being  left  in  vacuo,  became  dry  and  solid  after  12  da; 
then  contjiined  60'5  p.  c.  chloride  of  calcium.  By  dissolving  chlo; 
calcium  in  warm  alcohol  of  sp.  gr.  0  7^0  at  23  ,  rapidly  filtering  tht' 
sohitiun,  and  coolinjL?  the  tiUrate  in  ice^  a  soft,  white,  crv»t;illine  suhetasM 
wn»  obtaiiio<I,  which,  after  being  well  pressed,  had  tho  oorapOMtioi 
CaCl^-2C*H*0^  (Cbodnew,  Jjin.  Pkarin.  7!,  241;  Jahrt^rr.  1848, 
409).  TT  A  saturated  solution  in  absolute  alcohol  of  nitrate  of  /iipw,  pre- 
viously dried  over  a  spirithunp,  bccomeii  viscid  on  cooling,  and  after 
bcin^bT  left  for  some  days,  solidifies  dnrin*;  a  cold  night  in  the  form  of  a 
sli/;dit]y  moist,  crystalliuo  ninss,  which,  after  being  dried  and  prvHed, 
coutaiua  5S-97  p.  c.  nitrate  of  lime  and  4103  alcohol,  therefore  aow*' 
wh:it  mure  tliau  1  At.  alcohol  to  1  At.  lime-salt.  (Graham.)  2  vol.  ether 
ailded  to  1  vol.  of  a  saturated  solution  of  nitrate  of  lime  in  abflo)at« 
alcohol  form  no  precipitute;  but  15  vol.  ether  precipitate  tlie  lime-aid 
partly  in  tho  crystalline  form,  }»artly  as  a  liquid  alcoholate.  (Dbbefciner.) 

Maijnesium.  —  Boiling  alcaliol  dissolves  a  trace  o(  mn^rutia  »utEci<(it 
to  turn  reddeued  litmus  blue.  (Donastre.)  None  of  the  other  rarlbs  aratoliMi 
En  alcohol.  Alcohol  di.ssolvcs  chloride  of  magtusiumf  chlorate  of  M<i^aMi% 
and  nitrate  of  viar/negia  in  considerable  quantities.  Chloride  of  nnpit^ 
siuni  forms  an  alcoholate  with  nlcohol.  Nitrate  of  Diaguenia  dried  till  ii 
beiOQB  to  decompose,  dissolves  in  4  pts,  of  absolute  nlcohol  at  15'(r\aiul 
ill  2  pts.  of  boilinif  alcobol.  A  solution  satumtctl  while  hot,  dcpodita,  oo 
cooling,  a  crystalline  mas^s  of  sp.  gr,  between  100  and  I  10,  which  i* 
Diuch  harder  thnn  the  chloride  of  calcium  compound,  and  contains  74  pt& 
(1  At.)  nitrate  of  magnesia  to  C05  pts.  (4j  At.)  alcohol.  The  compounJ 
inells  when  suddenly  heatetl,  and  gives  oH',  first  alcohol,  then  nitn'iu 
fumep;  when  carefully  heated,  it  dries  up  witbout  loss  of  aciil,  (Graham  ) 
IT  Chodncw,  by  dissolving  auhydrous  nitr:ite  of  m.ignesia  in  alcuhol  */ 
0'795  at  20^  boiling  tho  solution,  filtering  in  the  b«>iliDg  hot  Mate,  a&'l 
leaving  itie  61truto  to  cool.  obt;iined  a  while  mass,  like  niargariOf  whici 
fused  when  lieatod,  ami  after  being  freed  from  liquid  as  much  ns  poviAli 
by  prcHhun>,  was  found  to  contain  MgO,N0*-|-3C*H*0*.  A  •al>4tioii  •/ 
anbydrous  nitrnte  of  miigucsia  iti  alcohol  left  to  evaporate  in  tlie  att 
always  abaciriM  moisture,  and  ultimately  yields  cryatals  of  mlnUa  «f 
magnesia  with  (J  At.  water.  (CbiKlncw.)  IT 

O/.rium.  —  The  only  corous  vnlts  that  are  solable  in  alcohol  ai«  iW 
^hrid€  and    tlio   nitratf.     Nothing  ii  known  tboat  tbo  lotabiUtf  of  itfipHf 

XsHtk^tmmiefjMyuunit*  in  aUuhol. 
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Iodide  oft/ttrium  ^xseoXvea  sparingly  in  alcohol.  —  Chloride  of  ghtci- 
tltiw  and  uilr<Ur  of  glttcinn  rcwlWy.  '^  Jiromidt^  of  aluminum,  c/iioride 
of  aluminum  and  niirate  of  alumina  abimilttntly;  dilorate  of  alumina 
inoiierately.  —  Clihrid^  of  tJiorinum  alao  disaolTca  in  alcohol,  and  Monde 
of  tirconixtm  abundantly. 

SUicium. — Absolute  alcoliol  absorbs  guseougjluoride  of  silicium  in 
considerable  {[uantity^bocomiug  bcatod  thereby,  and  rcnukiiiing  litjuid  (this 
fact  is  confirmed  by  LiobiEf  &  Woliler,  Poz/r;.  24,  172);  it  ac*tiiiren  the 
odour  of  the  gaa,  and  its  density  is  increawd  to  1*02;  if  the  alcohol  con- 
tains wator,  it  becomes  gelatinous  ou  cooling»  and  ^ivea  ofl*  au  ethereal 
odour.  (Unvordorbcn,  X.  Tr.  i>,  1,  02.)  Alcohol  ahsorbs  more  than  iia 
oim  weight  of  gaseous  fluoride  of  siliciunij  and  Rolidifies,  when  near 
saturation,  to  a  transparent  jelly  having  an  ethereal  odonr.  {BcrzcUus, 
Pogg.  1.  180.)  Tho  compound,  when  prepared  with  absolute  alcohol, 
begins  to  boil  at  80^,  and  parses  over  unchan^d  between  150^  aud  160", 
the  boiling  point  gradually  rising.  It  burns  away  with  a  red  flame, 
giving  off  a  white  sniokc^  and  depositing  silica.  It  \&  deeoniposed  by 
water,  and  more  readily  by  aqueous  potash,  the  odour  evolved  in  the 
decomposition  being  merely  that  of  alcohol.  (Kuhlraann,  Ann..  Pharm. 
33,  207.) 

There  are  no  kaowu  compounda  of  TStinium,  Tantalum,  or  Tungtttn,  which  are 
Bolable  in  alcohol. 

Molybdenum.  —  *T\\(ihrown  vmA  green  oxides  of  molyldenvvi  dissolve 
Bpariugly  in  alcohol  j  violt/bdate  of  ierddovide  of  violyhdenwn  more 
freely. 

Vanadium.  —  Gfcen  oxide  of  vanadium  and  vanadic  acid  dissolve 
very  sparingly  in  alcohol  of  sp.  gr.  0'80,  and  are  quite  insoluble  in 
absolute  alcohol.  Vanadic  sulphate  is  insoluble  in  absolute  alcohol, 
but  dissolves  abundantly  in  alcohol  of  sp.  gr.  0*833.  Terchloride  of 
vanadium  dissolves  more  ahnndnntly,  and,  after  dissolving,  decomposes. 
Bijliioride  of  tanadium  dissolye^  in  absolute  alcohol,  fonuiug  a  greenish 
Bolation. 

Chromium.  —  Crystallized  ckromie  add  dissolves  in  cold  alcohol  [pro- 
bably when  a  large  (quantity  of  alcohol  is  poured  upon  it  all  at  once 
(omp.  p.  243)],  (loconipusltioii  not  t;ikiiig  j>lace  till  the  mixture  is  heated. 
(Unverdorbcn,  N.  Tr,  y,  1, 31.)  iietquichloride  <f  diromium  is  also  soluble 
in  alcohol. 


i 


Uiyxnium.  —  Alcohol  dissolves  the  tulphaiey  hi/drochloraie,  and  nitmle 
uranic  oxide. 


Manganege,  —  Chloride  of  manganese,  and  the  perchhrate  and  nitrate 

tf  tnanganouf  oxide  dissolve  readily.  The  chloride  dissolves  abundantly 
in  absolute  alcohol,  and  after  saturation  at  a  high  temperature,  yields  an 
alcohol-compound  in  tables  with  truncated  c<!ge9,  and  containing  04  pts. 
(I  At.)  ohhiride  of  manganese  to  58  pts.  (1^  At.)  alcohol.  (Graham.) 
1  pt.  of  dry  chloride  of  ntangancse  diwolves  between  1  V  and  37'^  in  2  pts. 
and  at  76^  in  1-7  pt.  of  absolute  alcohol ;  1  pt,  of  crystalliKcd  chloride  of 
manganese,  containing  4  At.  water,  disstdves  at  10'  in  1*7^;  at  25'  in 
—Jk-TS;  at  44"  in  0*69;  and  84"  in  0»7  pt?.  of  75  per  cent,  alcohol.  The 
birliite  needles  which  separate  from  a  hot  solution  of  chloride  of  maugunese 
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mrnxyE;  peiuakt  xtclecs  c«h«. 


ia  ftUohto  ftkofcol  cosuin  4333  p.  «.  (1  At.)  tlcohol  Ia  56*07  p.c 
(1  At)  cUoriie  of  BuuifaBaM.  Tm  alooboUo  ••Inlioo  of  dtlorids  ti 
laangaaeac  U  pecs  wbcft  pr^ftrtd  kou  (Bnndesy  /V^y.  23,  2ti«.>  TU 
colutioa  bsrac  vkb  m  red,  qsrUiag  iaae.  (Jolia.)  V^«m  1  twww  if 
abeolate  aLodM  aUnted  witb  cUariife  of  wnjfngn.  Ilia  Mtnk  if 
BuigBaMe  is  ciH|iBlielT  pfgfcifitmte  ni  ihm  Aum  of  powder  bj  Uie  mMiUm 
of  15  to  MwnMiui^clfcar.  (DobeniMr.) 

Ar$mic. — Aramiami  meid  diseglrec  rery  mriogly  in  alNoIsto  tlcolMl 
M  ordiunr  tca^ntuvL  (A.  V«sel,  /.  pr,  Cltm,  4,  S3«).  Wk«  1 1& 
«f  tJM  pafVeiised  acid  k  iBBenrd  for  thirty  day*  in  10  (o  10  pta  of 
(ahsolttt^T)  ftlcobol,  %  saliitioa  is  finAnAl\y  formed  ooouuBiaf  1  ptof 
ihe  acid  in  SO  ntf .  of  alcohol.  When  1  pl»  of  the  actd  is  iBBOwl  m 
60  or  150  pts.  m  aleoliol,  a  solatioB  is  fenaed  aontaining  1  pt.  of  add  a 
124  or  140  |»U.  of  akohoL  (X.  fiscJier,  Taite.  Arck,  1 1,  S35.)  1  pL  U 
araeaiavs  acid  dicsolres  ia  80  pCa.  of  boiling  KighlT  rooii£ad  alepkoL 
(Weasd.)  —  jirtmk  arid  diemTee  laota  aboadanUj.  —  CMhnJt  «ft4 
JhtP9ide  ij/  anmk  aio  nuaeiUe  with  aleohoJ. 

Atuimomf. — TerdUoriiU  «f  nniimomg  disBolvee  in  abaolotd  alcohol. 

TWIarnna.— CryttaQlzed  tdlurk  acvi  is  insoluble  to  absolate  rIooIiaI. 
bat  slightly  solable  in  hydnUed  aleobol,  the  quantity  dissolved  inrfeub^ 
wilii  toe  proportioD  of  water.  Tbe  eolation  is  not  decomposed  by  botUfif. 
(Berielta?.)  —  Birtiodide  of  ietfanwm  dissolres  in  alcohol,  but  viu 
partial  decomposition,  eren  when  tbe  alcohol  i«  abeolate.  (Bavaelioa) 

JKae.— Aleohol  dJseolreB  droatMic,  chforidf.  Morale^  and  n(6^  ^ 
tint.  —  Tbe  ehloride  diaeolres  abnadantly  in  hot  abaolate  alcohol;  thi 
ycllowi^b  eolation,  when  soffidenily  eraporated,  becomoe  viaeid  liki 
turpcotioe  on  cooling,  and  depooits  email,  h^iu  yetlowi«h  cnratldl^  9m- 
taiaiox  U-9  pt&  (\  At.)  alcohol  to  674  pis.  <1  At.)  cblonde  of  oar; 
when  heated,  they  fuse  partially  and  pre  off  the  alcohol.  The  awlW 
liquid  above  the  cryttald  contaitu  7  pta.  of  akohol  to  20  pta.  chloridf  of 
line.  (Graham.)  — Chloride  of  xinc  not  oompleiely  dehydrated  diaaolw 
abundantly  in  alcohol  of  .36'  Bm.,  with  great  evolotioo  of  heat,  and  (atm 
a  transparent;  dork  brown  liquid.  (Masson.) 

Cadm*%m, — Alcohol  readily  di«olTea  wMSf^  ftrvmirfg,  oUmdr,  j^ 
ckhraU,  and  nUraU  of  cadmittm, 

Tim,  —  Tbe  solntton  of  ttamnic  iodide  m  abeolate  alcohol,  yicl4«,  m 
the  addition  of  vater,  a  precipitate  of  hydrated  atannic  iiMlidc.  (Di.lr- 
reiner,  ScAir.  SG,  381  to  3^3.)  —  Pr^totAUhd*  ^f  tin  diMolvea  readsljr  a 
abaolnle  alcohol,  especially  when  hot.  The  clear  eolation  baeoaiea  aynpf 
on  cooling;,  smells  after  a  while  of  acetic  ether,  and  remains  nnaltend  n 
the  air  for  a  conaideraMo  time.  (Capitaine.  «r  PMmrm.  2.5,  553.)  —  TW 
alcoholic  eolution  of  bicMoride  9/  tin  depoeits  the  bydmtad  hlAlartiii  m 
tho  adtliiiv.u  of  water.  (Dobereiner.)  The  nixinf  ef  blelikiridt  «f  li> 
wiih  ab^iolute  alcohol  ia  atlMded  with  fTMt  rite  ef  teaiMtalare^  and  tie 
mixture,  aa  ik  coulu,  doaeeiti  oolearleaa,  ttlk y  ncedta^  wbiek,  vben  frie^ 
ftim  exeeea  of  alcohol  by  being  kept  oirer  lime  in  a  reeetver  ooatiisi^ 
air,  fuae  at  75^,  have  an  aromatic  odonr,  and  do  not  fame  ia  the  air  tt 
ordiuury  tompeialaree.  Water  instantly  separates  the  aleohol  frcai  Iht 
comitound.  —  A  mixture  of  2  At.  bichloriJe  of  tin  with  1  At  akoliit 
%  uiuuerooa  cry*tala  and  a  mother- liquid  oonaialing  ef  exee«  ef  ^ 
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bicljlori4o. — A  solution  of  lOOpU.  (1  At.)  of  bicbloriiloof  tin  in  82'84  pts. 
(about  O'O  At.)  alcohol,  changes  on  cooling,  to  a  solid,  crystalline  mass, 
■wbicb  melts  between  70°  and  7.'i\ —  A  solution  of  I  At.  bichloride  of  tin  in 
1  At.  absolute  alcohol  solidifies  on  cooling  to  a  donghy  uiuta  ;  with  1|  At. 
alcohiil,  tho  Qiixturo  becoinea  eemifluid ;  and  with  2  At.  nloohob  cryetaU 
arc  obtaino*!  together  with  a  mother-liquid  consisting  of  alcohol.  (Kiihl- 
tnaun,  Ann.  l*karm.  33,  100,  and  192.)  —  The  small  prisms  readily 
Bulublo  in  alcuhcd,  which  ura  obtained  from  the  mixture  at  temperatures 
below  0^,  contain,  after  being  dried  for  a  phort  time  in  vacuo  over  oil  of 
vitriol  and  hydrate  of  potash  (if  left  too  long  in  the  vacuum  they  decom- 
poeo),  14-25  p.  0.  0,  3  76  H,  12-32  U.  30  78  Sn,  and  32-89  chlorine;  they 
are  thcrefons  =C''H"()5Sn'Cl='=2C*H'0%Sn-CPO,  i.  e,  a  compound  of 
alcohol  with  a  bichloride  of  tin,  in  which  i^  of  the  chlorine  is  replaced 
by  oxygen,  (Lewy,  Covipt,  rend.  21,  371  j  abstr.  J.  pr.  Chem,  37,  481.) 
[If  tho  analysis  bo  correct,  it  is  probable  that  hydrochloric  ether  and 
water  are  foniied  at  the  enme  time: 


3C<H*0»  +  2SnC12  -  C«H»0*Sn2Cl3  +  C*H^CI  +  HO.] 


f  None  of  the  inorganic  compounds  of  Lea^  appeup  to  be  tolnble  to  iny  comiderBble 

t       cattcnt  in  alcohol. 


ini 


Iron.  —  Alcohol  dissolvea  protockloride  and  ieiquicJdonde  of  iron 
probably  also  the  iodide  and  bromide),  and  the  iersulphaU  and  Urnilrata 
t^  ferric  oxidf.  —  Protochloride  of  iron  forms  a  crvstalline  compound 
with  absolute  alcohol;  so,  likewise,  does  the  &es4uiehioride;  the  latter 
retains  the  alcohol  with  great  tenacity.  (Graham.)  Protochlondo  of 
iron  dissolves  but  sparingly  in  a  mixture  of  alcohol  and  ether.  (Kcrner.) 
—  Sest|uichloride  of  iron  dibsolvcs  in  absolute  alcohol  with  great  rise  of 
temperature,  and  yieldB  crystals  on  cooling,  though  with  conBiderahlo 
diflScnlty.  The  solution  in  equal  numbers  of  atoms  solidifies  on  cooling, 
into  a  viscid  muss,  which  becomes  more  Quid  when  heuLed.  (Kuhlmann, 
nn.  Phann.  33,  lOG,  and  200.)  —  Thu  saturated  solution  of  scsr|ui- 
lorlde  of  iron  in  absolute  alcohol  is  not  precipitated  by  15  or  20  times 
volume  of  etherj  water  subsequently  added,  throws  up,  though  with 
difficulty,  a  layer  of  aqueous  setrquichlonde  of  iron.  (Ddbereiuer.) 


CobaU.  —  The  solution  of  iodide  of  cobalt  in  absolute  alcohol  is  dark 
gfeep;  in  hydrated  alcohol,  light  red.  —  The  blue  solution  of  cA/ortWr  of 
cobalt  in  absolute  alcohol,  likowi&e  turns  red  on  addition  of  water.  1  vol, 
of  absolute  alcohol  mturated  with  chloride  of  cobalt  forms,  with  15  or 
20  vol.  ether,  a  clear,  light  blue  mixture,  which,  vvlicu  shaken  up  with 
water,  separates  into  two  layers,  tho  upper  of  which  la  ethereal  and 
colourless,  while  the  lower,  which  contains  ai|ueoue  chloride  of  cobalt,  is 
Ether  added  iu  excess  to  alcohol,  saturated  at  the  same  time  with 
ilorido  of  cobalt  and  chloride  of  nianganeeCj  throws  down  only  tho 
latter,  so  that  by  this  method,  with  due  precaution,  a  separation  of  cobalt 
■from  mangaueso  may  be  cflected.  (iJobereiner.)  —  Nitrate  of  cobaU 
idlBSolveii  in  its  own  weight  of  cold  highly  rectified  alooboh  (Wenzel.) 

Nicl'^l.  —  loiiide  of  nicid  dissolves  slowly  in  abboluto  alcohol,  more 
readilr  in   livdratcd  alcohol,  forming  a  liglit  green  solution.  (Krdmann.) 

Alcohol  ditJ-solves  bromide  and  chloride  of  nickel.     A'iirate  of  nickel  is' 

-insoluble  in  absolute  alcohol  (p.  21  f)),  but  dissolves  in  hydratod  alcohol. 

Copper*  —  Alcohol  dhssolvea  considerable  quantities  of  ct'pric  cldo^-ide, 


1  J-'  Mi  ir,  flw  fttt  af  AlntnglHiMiu  tf  mbm- 
n  S«3S5  put»  «f  97-5  per  cett.  akolMil,  m  ],40f  p«L  tf 
79  p«r  cnc  mteoU.  >ai  ia  AS5  pte.  of  S3  per  eeat  akohol;  if,  kowvfcr, 
free  kjidroclilonc  aoi  b«  pujwjit,  h  diot^Tdt  ia  C73  putt  of  76  per  «iL 
mkoboi.  1  pc  of  <U«n>pbxzBate  of  poiasaaai  dbMires  in  12,083  ftL  if 
97*3  per  ccbs.  alroM.  ia  3.«  < 3  pu.  of  7S  per  ceoL  bIooImI,  and  in  1,0S3 
pts.  53  per  ccat.  mlcolioli  and  if  a  osall  qoantitT  of  free  hyitotkkm 
acid  be  present,  ia  1,603  pte.  of  TC  per  eeat.  akoooL  (Frvaenia^  Ja^ 
Pkarm.59,  117.) 

Palladium.  —  Alcokol  diasolres  prolodUorMle  e^  paB^dimm^  aad  Ik 
dkIoropalladiaU$  <^/  pciastiwwty  mdimmj  bariumf  calcimm,  mt^ffnmmm^  ni 
man^m€$e, 

Hkodiam.  —  AlcoKol  diaeolTcs  ia^uidUonde  ^  rk^dimm  and  Mn 
rkodiaieofi 


Iridium, — Alcohol  readilj  ditfolres  hiMcride  i^  iridium,  ako  ekhr^ 
iridiU  and  chhro-iridiaie  of  9odimm;  in  the  hjrdiated  atate,  it  abo  d» 
solves  chloro-iridite  of  ammoninm, 

Oanium,  —  From  the  coloarlesB  solntion  of  omric  acid  in  aleobol,  tfca 
osmium    is    gradually  reduced.      Moreorer,    alcobol   diasolrei 
chloride  of  osmium  and  ammonium,  and  protodUoride  <^ 

pofamum. 

Alcohol  absorLs  oonsidorable  quantities  of  tbe  faaeom$  aruie,  hvmide 
and  chloride  of  MdhyL    It  mixes  ia  all  proportiow  with  nooi/HfiH 
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formic  acid,  suiphUU,  blsnlphid^j  anil  sulphocitrhonaU  nfmethifly  also  methylal 
an<l  ddoroform;  it  ilissolves  sulphoform,  iodoform  (in  80  |>ts.  of  cold 
alcohol,  iu  'J5  pU.  of  alcohol  of  33^  Bin.  healed  tu  35  :  Sendias)^  bromide 
of  viethylf  protobromiilc  of  carbon,  chlonnethi/lnset  ddoride  of  binUromc- 
thyltntj  the  salts  of  lrlchloromethylo8idph.u.roui  acid,  and  urea, 

Aheoluto  alcohol  absorbs  23  vol.  Cyanogen  gas.  (Gay-Las8ac.)  It 
mixes  in  all  proportions  with  anhydrous  Hydrocyanic  acid.  With  J^ 
hydrocyanic  acid,  the  inixtitro  baa  a  suffocating  odour  and  t&stes  strongly 
of  hydrocyanic  acid.  In  combination  with  alcohol,  hydrocyanic  acid  does 
not  undergo  spoutwneous  decomposition,  even  when  kept  for  several  years. 
(Proust,  A.  Ot/U.  3,  583);  Ittner,  Pleischl.)  —  Alcohol  dissolves  the 
cyanide  of  ammonium,  potasdum,  Boditim^  and  barium,  hydroftrrocyanic 
acid,  cyanitU  of  mercury  and  its  compounds  with  chloride  of  ammonium^ 
iodide  of  potassium,  chlon<ie  of  potassium,  ddoride  of  sodium.,  bromide 
of  barium,  c/tloride  of  barium,  bromide  of  strontium,  and  nitrate  of  silver; 
also  Urcyanide  of  yoldj  auridcyanide  of  ammonium,  aurocyanide  of  potas- 
giu/n  (sparingly),  and  hydroplatinocyanic  acid. 

It  dissolves  Cyanic  acid  and  a  small  (piantity  of  cyanat^  of  potash.  It 
readily  dissolves  Hydrosulpkocyanic  acid,a.nA  the  Sulphocyanides  of  ammo- 
nium, potassium,  sodium,  barium,  strontium,  calcium,  maynesium,  manga' 
netej  tine,  iron,  and  cobalt,  and  the  double  stdpJiocyanide  of  mercury  and 
poiassium.  —It  dissolves  the  Jlydrothio-Sidjyliocyanidfs  of  ammonium, 
poUusium,  and  calcium;  Hydramotlun,  Ilydropersidphocyanic  acid,  Hydro- 
tkiocyanic  acid,  Sesquihydrosulpkate  and  Bihydrosulpkate  of  cyanogen,  J^ul- 
pkocyanide  of  methyl,  Selenocyanide  of  potassium,  Iodide  of  cyanogen  and 
Bromide  of  cyanogen.    It  absorbs  100  vol.  oi  gaseous  Chloride  of  cyanogen. 

It  readily  dissolves  Maleic  acidj  and  with  the  aid  of  heat,  Dichloride 
of  carbon. 

One  vol.  of  absolute  alcohol  absorbs  2  vol.  of  Olefiant  gas,  and  if 
eubsequcntly  mixed  with  f)  times  lb  bulk  of  water,  gives  up  half  of  tho 
absorbed  gas.   (Kanwlay.) 

Alcohol  niixejj  in  all  proportions  with  Ether;  1  pt.  of  ether  and  about 
d  pts.  of  alcohol  form  tho  Liquor  anodynus  mineralis  J/ofmanni,  or 
Uoffmann  s  drops, 

Sp.  gr.  of  a  mixture  of  ether  and  alcohol  of  sp.  gr.  0'83;  according 
to  Dal  ton: 


Perccntige  ofether 
Sjiccific  gniTitj  .... 


90 
0-730 


80 
0-744 


70 
0-756 


CO 
0-7  08 


50 
0-780 


40 
0-792 


30         20         10 
0-804    0  816    0*828 


A  mixture  of  4  pts.  ether  and  3  pts.  alcohol  of  sp.  gr,  0*83  boils  from 
47°  to  50^.  (Ualton.)  Water  added  to  these  mixtures  sepamtcs  a  portion 
of  the  ether;  but  if  the  alcohol  is  in  excess,  a  homogeneous  mixture  is 
formed.  —  When  ether  la  shaken  up  with  water  and  alcohol  together, 
and  the  mixture  subsequently  left  at  rest,  two  layers  are  formed,  each 
containing  all  threo  Ht^uids;  but  the  upper  layer  contains  tho  greater 
portion  of  the  ether  and  the  lower  layer  the  greater  portion  of  the  water. 
If  more  alcohol  be  added,  tho  sp.  gr.  of  the  upper  layer  rises  to  0-82, 
while  that  of  the  lower  (which  now  contains  5  pt^.  water  to  1  pt.  alcohol 
and  1  pt.  ether)  sinks  to  U  92;  with  a  still  greater  quantity  of  alcohol,  the 
upper  layer  diminisbeu  still  farther  and  finally  disappears  alto^'ether.  (Dal- 
ton,  Schw.  28,  36.'>.)  Water  saturated  with  acetate  of  potash  separates 
ether  from  its  combination  with  alcohol  more  completely  tlian  puru  water. 

With  regard  to  the  comportment  of  alcohol  with  organic  oompoandd 
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deterroiniDg  iU  conipofiition.  To  Diibereincr  is  Ihereforo  justly  duo  tlio 
honour  of  difcovcriog  this  intoreeting  compound,  and  to  Liebig  (Ann^ 
J^hoi-m.  22,  273)  timt  of  it«  more  exact  investigation. 


Formation.  —  In  many  decompositions  of  alcohol,  especially  by 
oxidizin|r  agents  and  by  chlorioej — t.  g.,  in  the  elow  and  imperfect 
combustion  of  alrohol  in  the  air  (pp.  206-2U),  in  itfi  dooompoeition  by 
chlorine  (p.  211),  hj  nitric  acid  (p.  217),  by  chromic  acid  (p.  243),  and 
by  sulphuric  acid  with  peroxide  of  manganese  (p.  244),  or  nranic  oxide 
(p.  2-45).  —  2.  lu  the  decomposition  of  ether  by  a  red  heat,  and  in  tlie  hIow 

^^nlbustio^  of  ether  (pp.  ] 77-1 70).  —  3.  In  tlio  decomposition  of  acetic 
iMber,  and  prolxildy  also  of  otiier  vinic  ethcre  by  a  mixture  of  chromic 
Mid  Bulphuric  acid.  —  4.  When  hemp-oil  is  pafsod  through  a  gan-barrel 
%i  A  low  red-heat,  a  product  ia  obtained  rcBcmbling  lampic  acid,  together 
with  a  largo  <jriantity  of  aldehydo.  (Hess,  Pogg.  38,  380.)  —  5.  Wood- 
viiirgar  obtAined  by  the  dry  distillation  of  wood  contains,  besides  wood- 
spirit,  &c.,  a  much  more  volatile  product  (i?canlan)]  which  is  aldehyde. 
(Kane,  Ann.  PAarm.  19,  28H  ) 

^  6.  In  the  decomposition  of  lactic  acid  (hydrated  or  anhydrous)  and 
of  bictates  with  weak  bases  by  dry  distillation:  thud,  an  by  tlrous  lactate 
of  copper  heated  to  a  temperature  between  200**  and  210^,  yields  carbonic 
acid  and  a  diattllate  containing  aldehyde  and  a  small  quantity  of  hydrated 
hiciic  acid  Tprobably  arising  from  a  trace  of  water  remaining  in  the  salt.) 
lactates  with  strong  ba^es,  such  as  potaeh,  yield  difieront  products. 
(Engelbardt,  Ann.  Pharm,  70,  241.)  —  7.  In  the  decomposition  of  animal 
casein,  albumin,  fibrin,  and  gelatin,  by  sulphuric  acid  and  peroxide  of 
manganese  or  bichromate  of  potash  (Gnckclberger,  vii.  127j  131);  also 
of  vegetable  fibrin  by  sulphuric  acid  and  peroxide  of  manganese. 
(F,  Keller,  ^l;in.  P/tarm.  70,  24.)  ^f 

Preparation.  —  1.  Dobereiner  (Schw.  64,  466;  Pogg.  24,  609) 
olituined  aldehyde  (his  light  oxygen-ether)  in  an  impure  state  in  the 
following  manner:  Alcohol  of  the  strength  of  70  per  cent,  is  expo*jed  in 
the  noetic  acid  lamp  (p.  207),  to  the  action  of  the  air  and  of  plalinam- 
black  till  it  begins  to  expel  carbonic  acid  from  dialk,  then  neutralized  by 
chalk  or  carbonate  of  soda  and  distilled;  tha  clltitilluto  is  then  saturated 
with  chhiride  of  calcium,  and  the  ethereal  Hlratnni  whirh  floats  on  the  top 
of  the  chloride  of  calcium  solution  distilled  [frnctionally?]. 

The  light  oxygen  ether  thus  obtained  is  a  oydrated,  very  mobile  liquid, 
of  0p.  gr.  0*842.  boiling  at  75'*,  neutral,  and  having  a  powerful  odour  like 
that  of  Spiriiu9  Nitri  dulcis.  It  appears  to  be  C*H*0',  and  ita  formtition 
apparently  precedes  that  of  aeetiu  acid,  into  which  it  is  also  converted 
bj  contact  with  air  and  platinum-black,  or  in  the  state  of  aqneous  solu- 
tion, by  mere  contact  with  the  air.  It  bums  with  a  white  flame.  It  is 
quickly  converted  by  oil  of  vitriol,  more  slowly  by  alcoholic  potash,  into 
a  yellow  resin  M-bicn  dissolves  in  ether  and  alcohol,  but  not  in  potash. 
It  mixes  with  alcubid  in  all  proportions,  but  requires  abfjut  5  part«  of 
water  to  difesolvo  it.  —  Nore  recently  Ufibereiner  (^nn. /*A<i»i»,  14, 138) 
discovered  that  when  ammoniacal  gas  is  pnsficd  through  the  above  men- 
iione«i  stratum  of  liquid  which  floats  on  the  chloride  of  calcium  solution 
(and  XB  a  mixture  of  ucotal  and  aldehyde)  the  compound  of  light  oxyg«n- 
«ther  (aldehyde)  with  ammonia  is  deposited  in  cryttala. 

2.  Vapour  of  absolute  ether  is  passed  through  :l  red-hot  glass  tube 
filled  with  fragments  of  glass,  thence  into  a  bottle  half  filled  with  absolute 
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a  heat  nut  excectlin^  30' 


over,  is  rectified  with  an  equal  volume  of  chloride  of  ca]ciiini  in  coarse 
lutiipfl.  The  chloride  of  cahium  Jn  taking  up  the  water  produces  heat 
eu£EcieDt  to  rai^e  the  liqnid  to  the  hoiling  point,  so  that  good  condeni^ation 
is  required  from  the  very  beginniii;:.  The  distillate  thus  oitained  by 
means  of  the  water-Viath  ia  njixed  with  pounded  chloride  of  caEcium,  and 
di$ctlled  over  a  luko-warm  water-bath  at 
(Lichig.) 

Propertifi.  Transparent,  colourless,  thin  liquid  of  sp.  gr,  0*790. 
(Liebig);  080002  at  0'  (K»pp);  0  8035  at  0^  (Pien-e.)  BaiU  at  SI'S'-', 
(Liebig);  at  SO'S*^,  when  the  barometer  stiinds  at  760  mm.  (Kopp.);  at 
22°,  with  the  barometer  at  758*2  mm.  (Pierre.)  Vapour-density  l-53i. 
Does  not  redden  litmus,  not  even  when  it  is  distiolveil  in  water  or  alcohol. 
Hae  a  peculiar  ethereal,  fiuifocatin^  odour;  its  vapour  inhaled  in  largo 
quantity  produces  a  kind  of  cramp  in  the  chest,  which  for  a  few  fieconds 
takes  away  the  power  of  respiration.  (Liebig.) 

Liebig.                                            Vol.  Sp.  gr. 

4C 24     ,.,.     54*55     54-71  C-vspour 4     ....  1*6640 

4  H    4     ....       9'09     8-99  H-gnj 4     ....  0-2772 

2  O    16    ....    36-36    30*30  O-gw 1     ....  VXWS 
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Aldehyde-vapour...    2 
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3*0506 
1*5252 


The  radical-theory  assumes  a  hypothetical  radical  called  Acetyl  or 
Aldehydaie  =  C*H',  which,  in  combination  with  1  At.  O,  forms  the  hypo- 
thetical oxide  of  acdyl  or  liyyiothetically  anh^'drous  aldehyde;  and  iho 
latter,  in  combination  with  1  At.  ba^ic  water,  forms  aldehyde  in  its  actually 
drtefit  state,  or  Jlydruied  oxide  of  Acdyl  =  HOjC*H*,0. 

Decompositions.  1.  Aldehyde  kept  by  itself  in  close  vessels  is  often 
converted  into  a  less  volatile  liquid,  or  intocrystalsof  two  kinds,  which  may 
be  reearde*!  as  isomeric  modiHcations  of  aldehyde.  (Liebig,  Fehling.)  — 
2.  Aldehyde  is  very  inflammable ^  and  bums  with  a  pale  flume,  (Liebig.) 
—  3.  In  vessels  containing  air,  it  absorbs  oxvgen  and  is  converted  into 
the  strt>ngest  acetic  acid  :  C*H*0'  +  20  =  C*H*0*.  A  dr<»p  »f  aldehyde 
poured  into  a  bottle  tilled  with  moist  air  inimediutely  exhales  the  pungent 
odour  of  awtic  ncJd.  The  formation  of  acetic  uoid  is  accelerated  by  ibo 
presence  of  platinum-black.  (Liebig.) 

4.  Chhiint  or  Uroinivv.  in  contact  with  aldehyde  produces  groat  rise 
of  temperature,  and  forms  hyili'ochloric  or  fiydrobroniic  acid,  and  probably 
ttlfio  chloral  or  bromnl.  (Liebig.)  —  5.  Dilute  Kiirlc  acid  he.ited  with 
llldehyde  gives  off  nitrous  fumes,  and  converts  it  into  ncetic  acid. 
(Liebig.)  —  0.  Oil  of  vitriol  inetanlly  turns  aldeliyde  brown,  and  after- 
wards thickens  and  blackens  it,  (Liebig.)  Anhydroui*  phosphoric  acid 
acts  in  a  fiiniitar  manner.  (Ora.)  — %.  When  aldehyde  is  brought  in  con- 
tact with  a  trace  of  sulphuric  or  nitric  acid  al  a  leiuperalure  l>elow  0^ 
delicate,  needle-shaped  crystals  are  quickly  separated,  TirobaMy  consisting 
of  infnsible  metaldehydc;  when  the  supernatant  licjuirl  is  shaken  up  with 
water,  a  liquid  rises  to  the  top,  which,  after  being  dehydrated  by  chloride 
of  calcium  and  rectified,  exhibits  the  compoffition  and  vapour-density 
(4'583  by  experiment)  of  elaldehydoj  C^^H'HJ*,  but  has  a  higher  boiling 
point,  viz.  \2't\  and  when  heated  with  a  trace  of  sulphuric  or  nitric  aci<l, 
4i  re-convcrle<l  into  aldehyde;  it  quickly  changrH,  both  when  aluiio  and 
when  mixed  with  water,  to  im  acid,  whose  baryta-ealt  is  cryfitrillissabje 
and  eaaily  soluble  in  water,  reduces  silver-sails  with  facility,  and  forma 
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white  precipitates  with  mercaroas  and  mercuric  salts,  the  former 
re<luced  to  the  metallic  state  by  heat,  the  latter  romiiiDinc;  whit* 
lifter  boiling.  (Weideubusch,  Amu  Pharm.  60,  155;  Jahrrthrr.  184T-I 
548.)  IT. 

7.  Oxide  of  silver  heated  with  liqueoas  aldehyde,  first  C[«ntljr, 
slowly  to  the  boiling  point,  is  partially  reduced  to  the  metallic  state, 
metal  forminij  a  specular  coating  on  the  ^^1a.ss  —  a  proof  that  no  evolutifV 
of  gas  takes  place.     The  liquid  contains  iu  solution  a  silver-ftalt,  wliicK. 
however,  13  decomposed  by  eraporatiou,  the  eilver  beinp  r^laced  to  iht 
metallic  state.     If  it  he  saturated  in  the  cold  with  baryta-water  and  ihtn 
heated  to  the  hoiling  poiut,  the  precipitated  oxide  of  silver  i     ^  '      ' 
and  ftcetate  <tf  baryta  renmina  in  solution.  (Kiebiff.)  —  From   : 
rimentR,  Liohi^  infers   the   existence  of  nn  Aldfhtfdic  aci^i,  Cli  ' 
the  hypotbetically  anhydrous  slate,  OHK)*),  intermediate  Lvh-.-i  •    ■ 
hyde  und  acetic  acid.     The  li<iuid  obtained   by  healitig  ox\<h  ■• 
with  afjueous  aldehyde  is  supposed  to  contain  aldcliydaie  of  ^il-  '  >    \ 
is  resolved  hy  evajioration  into  silver  and  acetic  arid  ;  when  1 1 
silver  is  precipitated  by  barytii- water,  aldehyJate  of  baryta  i*  |p 
this  when  boiled  is  converted  into   acetate,  while  the  itrecipiuiie-d  ost^ 
of  silver  is  reduced.      Liebig  supposes  also  that  this  aldehydir  acJd  exiiti 
in  lanipic  acid  (p.  ISl),  and  in  the  distillato  obtained  by  treating  ^HecktA 
wit])  peroxide  of  mnn^auese  and  dilute  eulpburic  acid.      [Since  the  w&Im, 
wtion  brattnl,  may  still  retain  a  poritoit  nf  ahh'byde,  and  Bince  tlie  rrdl^ 
tiun  of  silver  by  aldehyde  goes  on  but  slowly,  it  may  likewise  be  BQp{>o««>i 
that  when  aqueous  aldehyde  Is  heated  with  oxide  of  silver,  aoelatoif 
silver  is  formed  from  the  very  Ipp^lnnhigof  theaiition,  and  that  "'»  ftiMl,*- 
heating  this  sjilt  either  wither  without  baryta,  the  silver  is  nsl 
aldehyde  still  nnnaining  in   the  liquid.     At  all  events,  f^oni   tb^:  pomi  i 
view  of  the  nncleus-tbeory,  the  existence  of  an  acid  with  3  At.  oxT|n  « 
biglily  improbiible].  —  Silvering  of  the  glass  is  also  prorluced  on  htjilitf 
aqueous  aldehyde  with  solution  of  nitrate  of  silver  and  a  few  droM  i 
ammonia.  —  This  is  the  best  mmle  of  detecting  small  quantities  of  aldcMi 
in   other  liquids,   boich   tiri  nitrous   ether  and   heavy  hydroohloric  «tM' 
(Liubig.)     Aldfdiyde-animonia  dir^solved   in  water  likewin.^  roduoH  oxiA* 
und  nitrate  of  silver  when  heated  with  them.  (Liebig.)    The  latt«r  redaf- 
tion  takes  place  at  0^  in  2  or  3  minutot;  the  solution  of   ]  pt,  nitnle^ 
silver  iu  1000  pts.  water  forms  when  hcate'l  with  uldchyde. 


metallic  mirror;  with  I  pt.  of  the  sail  in  2U00  pts.  water,  the  intnw  ii 
formed  only  here  and  there  on  isolated  spoU,  the  liquid  aasuming  a  r«ff^ 
green  colour  [(i)  violet  arisingfrom  metallic  silver.  VI.  137] ;  wwnlfc* 
Quantity  of  water  is  increased  to  10,000  parts,  no  mirror  is  furmiid,  U> 
the  liquid,  after  being  heated  for  three  minutes,  a.Hsuni08a  dark  r«l-fTf« 
colour;  even  a  solution  containing  only  I  pt.  of  the  sitvor-(>a]t  in  ItfiM^ 
pts.  water,  iu  which  chloride  of  sodium  jiroduces  only  a  slight  opaluttJg. 
still  exhibits  distinct  colouring  with  aldehyde.  (W.  A  H.   Ro|^n^  J^f- 

fl.  Aldehyde  heated  with  aloeholio  Potath  is  converted  into  ■  jffU* 
resin.  (Di'ibcreincr.)  Even  when  aqueous  aldehyde  is  heated  with  fMlvk 
nud  tlie  air  nxrludcd,  a  yeIlowi»h  turbidity  is  pHnlueM,  and  subiiq»w>^ 
AMtkyde'rftiu  t-'eparntes  out,  from  Wlow  u|>waxd»,  in  the  form  of  ai^Mp 
bntwn  aubfltAnco  which  may  be  diawn  out  into  Uireads.  The  alkali» 
liquid  contains  a  small  quantity  of  an  organic  acid,  whose  pu 
tnrn«i  brown  when  its  aqueous  tiolution  is  evaporated;  this  Mtii 
with   salts  of  sihcr  ur  mercury  reduces  thom   without   efl< 


(Litfbig.)  —  %  According  to  Weidenbusch,  aldehyde-reslu  Lb  a  stibatanco 
of  a  fiery  orange-yellow  colour,  which,  wheu  dried  at  100",  is  tcduced 
to  a  powder  having  a  paler  colour  It  die'^nlvp^  In  nlcobol  and  other, 
Sfrfiringlj  in  water,  »c;ircely  at  all  in  alkalis,  partially  in  etroug 
sulphuric  acid;  from  tlio  latttr  eoliition  it  is  ro-precipitat«il  by  water. 
Its  alcoholic  solution  is  mpidly  decolorized  by  chlorine,  and  wlien  sub- 
sequently mixed  with  water,  yielJs  a  snow-white  powder  still  containing 
chlorine.  The  resin,  puritiotl  aa  completely  as  possible,  was  fouud  to 
contain  76'4  p.  e,  carbon,  and  flO  p.  c.  liydrogen;  its  formation  is  accom- 
pnnied  by  that  of  acetic,  formic,  and  a!dehydic  (acetyloiis)  acid,  which 
onite  with  the  alkali;  at  the  same  time  a  pungent  odour  is  evolved,  pro- 
ceeding from  a  peculiar  substanco  whicli  adheres  obstinately  to  the  rceiu, 
and  cannot  bo  completely  sepanit*-!!  from  it;  the  substance  is  oily  and 
Toltttile  when  first  produced,  but  soon  thickonsj  even  wheu  alune,  and 
still  more  quickly  under  the  influclicc  of  nitric  acid,  and  is  converted 
into  a  golden-yellow,  viscid  resin,  which  suicdlis  like  cinnamon,  dissolves 
in  alcohol  and  ether  and  eparingly  in  water,  antl  U  difToi-ont  from  the 
true  ttidehydo-reaiu.  (Ann.  JViartn.  66,  153^  Jnfitrsffer.  l847-t<,  548.)  ^ 
—  9.  When  vapour  of  aldeh^'do  is  passed  through  a  hot  tube  fiUo'l  with 
a  mixture  of  limf  and  hydrate  of  potiuh^  the  mixture  suddenly  turns 
brown,  then  becomes  decolorized  and  gives  off  a  lareo  quantity  of  hydro- 
gen, and  is  afterwards  found  to  contain  acetate  of  potash  without  any 
tonniate: 

CnPO"  -*-  IIO.KO  ^  C'H»KO*  +  2H. 

(Dumas  Jc  Stas,  Ann.  Chht.  Phyn.  7^,  151;  also  Amu  Pkatm.  35,  IBl; 
also  J.  pr.  extent.  2\f  273.)  — 10.  Potassiuin  iutroJuccd  into  aldehyde, 
CYcn  if  the  liquid  be  cooled,  causes  such  violent  ebullition,  though  with- 
out perceptible  evolution  of  boat,  that  the  aldehyde  quickly  evaporates. 
Vapour  of  aldehyde  passed  over  potassium  immediately  gives  otf  hydro- 
g-en  gas.  (Lowig,  FoQg.  43,  023.)  Anhydrous  aldehyde  forma  with 
potassium  and  sodium,  compounds  consisting  of  hypothcticolly  anhydrous 
aldehyde  with  the  alkali.  (Liebig,  Ann.  Phann.  25,  17): 

C*H*0»  +  K  -  CH^KOS  +  H.cr  =  KO,C*H"0  +  U. 

1 1.  Cffinic  acid  rapour  evolved  from  heated  cyanuric  acid,  is  quietly 
absorbed  by  anhydrous  aldehyde  at  0";  but  even  at  ordinary  tempo- 
raturoH  the  mixture  becomes  heutod,  continuously  gives  ofl'  carbonic  acid 
gas,  ultimately  froths  up,  and  salidifies  into  a  maiw  like  burnt  borax, 
consisting  of  Trifle nic  acid,  C'N'Il'O*,  togotUor  with  small  quantities  of 
cyamclide,  aldehyde-ammonia,  and  perhaps  also  other  products.  (Liebig 
S  Wphler,  Ann.  Pharm.  39,  20G): 

5  11.  When  If ydromlphurie  arid  j?a*  is  passed  for  eome  time  into 
a  mixttire  of  alJeh3'de  and  water,  the  liquid  becomes  turbid  and  dei>o.sits 
a  viwid,  transparent  and  colourless  uil,  wiiich  has  a  ilisagrocablo 
alliaceous  odour,  atnl  when  dried  in  vacuo  hiLs  a  density  of  1134;  it« 
composition  ia  C'MI^O',  and  its  formation  is  represented  hy  tho  equa- 
tion: 

SCni^CP  +  71!S  -  C"H"0^  +  6110. 

(Weidenbuach,  Ann.  Pkarm.  C6,  158.)  IT 
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12.  In  contact  with  Ammonia  and  ffydrorulphuric  add  Icgel 
aldehyde  yields  Thiahiine  and  water. 

3C*H^0'  +  NH>  +  4HS  -  C"NH"8«  +  6HO. 

Similarly,  Hyd^yyaelfnic  acid   produces  Selenaldine   (q.  ▼),      (Liobtg 
Wdhler,  Ann,  Fharm,  QQ,  1.) 

Comhinaiiom.     Aldehyde  mixes  in  all  proportions  ^Mth  iraier,  tf 
mixing  being  attended  with  rise  of  temperature.     A   mixture  of  I  pti 
aldehyde  and  3  pts.  water  boils  at  37^.     Chloride  of  calcium  added  to^ 
the  nqucoQS  solution  separates  the  aldehyde  in  the  form  of  a  clear  Uquid 
which  rises  to  the  surface. 

Aldehyde  dissolves  rko»phorus  and  «Wp/iur,  — also  Iodin<,  funoinfj 
a  brown  solution  and  without  decomposition.  (Licbig.)  ^ 

Aldehyde- Ammonia,  NH^OH'O'.  —  Ammoniacal  gas  paaBeU  ifito 
pure  aldehyde  combines  with  it,  giving  off  heat  and  forming  a  white 
crystalline  mass.  If  the  ahlehyde  be  previously  mixed  with  ether,  tiifl 
compound  separates  in  distinct  crystals;  the  finest  are  obtained  hj 
mixing  a  concentrated  alcoholic  solution  of  nldehyde-ammonia  vilk 
ether.  (Licbig.) — Acute  rliombohedrona  with  terminal  edges  of  aKooI 
85%  often  truncated  with  faces  of  another  rhombohedron.  (O.  Rose.) 
Transparent,  colourless,  shining,  strongly  refractive,  of  the  hardnoas  of 
common  sugar,  and  very  friable.  Melts  between  70°  and  80%  and  dirtll* 
unaltered  at  100%  In  the  state  of  vapour  and  in  a^jueous  sulucion.  it 
reddens  turmeric  paper.  Us  odour  ia  ammoniacal.  but  boa  likcwifc  t^ 
character  of  turpentine.  (Licbig.) 
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Aldehyde-ammonia  is  very  inflammable.  In  contact  with  the  air, 
especially  if  also  exposed  to  light,  it  liecomes  yellow  [brown  ainl 
unctuous],  and  acauires  an  odour  resembling  that  of  burut  animal  mh- 
stances.  By  distillation  it  may  again  be  obtained  in  the  colonrleea  *uu, 
and  leaves  a  brown  residnc,  which  is  soluble  in  water  and  coettiw 
acetate  of  ammonia  and  anuther  ammoniacal  salt.  Even  the  wraicf 
acids,  such  as  acetic  acid,  fcparate  the  aldehyde  from  the  oompooaii. 
Oil  of  vitriol  and  {Kttasb  act  upon  it  in  the  samo  manner  as  isfim 
aldehyde.  Its  aqueous  solution,  digested  with  oxide  of  silver,  icdun-* 
part  of  this  oxide  and  dissolves  the  rest,  forming  an  aldchvdftto  [i^ 
acetate  ?]  of  silver  mixed  with  ammonia,  from  which  the  oxide'  of  liUtt 
is  precipitated  by  buryta-water,  and  reduced  when  the  liquid  is  Kcaud. 
while  acetate  of  baryta  remains  in  solution.  —  A Idehyde-amiuottia  di^ 
•olve^i  with  very  great  facility  in  water,  less  easily  iu  alcohol,  aoJ  M4 
at  all  in  ether.   (Liebig.) 

Silver- cmnpovnd.  The  concentrated  aqueous  solutions  of  »l<lrlkT4r- 
aninioniti  and  nitrtite  of  siKcr  yield,  when  niixeil,  n  very  fino-graioi^ 
while   precipitate,  which  may  Ic  purified  by  washing  with  alrobfll.    It 
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contftiDS  nitric  acid,  ammonia,  o:icitIc  oF  silver,  nod  aldehyde,  vir,, 
41-78  p.  c.  (1  At.)  silver,  10*04  p.  c.  (8  At.)  C,  and  4*21  p.  c,  (11  At.)  H. 
- —  It  dieeolvca  very  eparingly  in  idcoliclj  fafsily  in  water.  When  tljo 
aqueous  solution  is  Lcatcd  to  the  boiling  poiut.  QMchydo  is  given  ofi', 
half  the  silver  reduced;  and  t!ie  romaining  litjiiid^  which  has  no  ncid 
reaction,  contains  nitrate  of  ainmonia  aud  aUIchydal€  of  silver,  conse- 
qnently  gives  otl'  ammonia  when  lieatcd  with  putafih,  and  nitrous  fumes 
when  heated  witli  oil  nf  vitriol.  (Lichi^.) 

Aldehyde  mixes  in  all  i)roportione  with  Alcohol  and  EUtcr^  producing 
rifio  of  lenipeniture.  (Liobig.) 


Tkret  Compounds  isomeric  wtlh  Aldeht/de. 

Lirbig  (Ann,  PJiarm.  14,  141;  Chemische  Briefe^  154)  discovered  the 
liquid  and  the  infusible  aolid  compound;  Febling  {Ann.  Phantu  27,  dl9)i 
the  fusible  solid  compound. 

A.  Liquid.  —  Pure  aldehyde  sealed  up  in  n  tube,  changes  in  the 
course  of  a  few  days  or  weeks  into  a  ti*iuid,  which  has  a  pleasant  ethereal 
odour,  boils  at  about  81°,  and  no  louder  foims  ti  rosin  with  pnta;^lJ;  it 
may  be  expn^'d  tu  the  air  without  uxitli^ing  and  chauj^iu^^  into  acetic 
acid,  and  does  not  mix  with  water,  hut  floats  upon  it.  (Liebig, 
Chan.  Br.) 

B.  Solid  andfimbU.  ElnhUhyde,  Anhydrous  aldehyde  encloved  in 
» tube,  together  with  pieces  of  chloride  of  calcium,  for  two  months  in 
winter,  yielded  long  tmnflparcnt  prisms,  which  however  disappeared 
again  after  a  fortnight,  so  completely  that  not  a  trtico  of  them  could  be 
perceived  in  the  liquid.  —  These  crystals  melt  at  +2°,  solidify  at  0", 
and  boil  at  94°,  giving  off  ii  vapour  whoi-e  doofiity  is  4*5]  y".  In  tho 
fused  state  this  subytnnce  has  an  ethereal  odour,  more  n;;reeablo  jual 
leas  pungent  than  that  of  aldehydej  its  tnete  i.«  somewhat  burning.  Jt 
bums  with  a  blue  flame;  its  vapour  passed  through  a  red-hot  tube,  yields 
a  combustible  gaseous  mixture,  and  a  small  nuantity  of  a  Ii{{ui<l  having 
an  empyreumatic  odour.  Oil  of  vitriol  blackoufl  the  crystals  slowly  in 
the  cold,  immediately  when  heated.  Tho  crystals  may  be  hcnted  with 
potash-ley  for  some  time  wilhout  becoming  coloured,  arnl  solidify  ngain 
on  the  surface  as  the  liquid  onol.'^.  When  heated  with  aqncou»  nitrate 
of  silver,  they  throw  down  tho  silver  in  the  form  of  a  grey  powder,  not 
of  a  epeculur  coating.  When  di^isolved  in  ether,  they  do  not  absorb 
aninioniacal  gar^,  but  remain  umdtered.  (Febling.) 

C.  Solid  and  infusible,  Metaldehyde.  Anhydrous  aldehyde  kept  for 
sonio  time  in  a  sealed  tube  or  well  stoppered  bottle,  fre<|uently  deposits 
transparent,  colourless,  four-gi<lcd  prism?,  which  tmveree  the  whole  liquid 
likf  a  network.  Tho  crystals  remain  solid  at  100^,  but  at  a  stronger 
heat  euldimc  undecomposed,  in  the  form  of  transparent,  colourless,  shininir, 
rather  hard  nreillefl,  which  are  easily  pulverized,  inodorous,  combustible, 
scarcely  at  all  soluble  in  water,  but  easily  soluble  in  alcohol  and  ether. 
(Liebig.)  —  Kehling,  by  exjMising  pni*e  aldebydo  to  the  cold  «»f  winter 
for  t^evcrnl  \v'cek.=,  once  ohtnincil  the.*r,mo  crv^tals,  njixcd,  however,  with 

I      a  larger  quantity  of  ihc  cryHals  B.     They  arc  hard  aud  easy  to  pulverize; 
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at  I'iO'',  they  Bublime  without  previoua  fuaion.     When  thftjr  »r© 
to  ertipoT&tB  in  the  air,  the  vapour  con<ieuses  ib  fine  auowj  Aak«a» 
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Licbig  supposes  that  the  oxidation  which  takes  pUco  when  ahlfh; 
is  exposed  to  the  air,  may  produce  a  liitfturbance  of  equilibriam  ami 
inttirnal  motion   of  the  atoms,  which  continuo^  afu^r  the  air  i^  exclude 
and  causes  tlto  atoms  to  arrange  themselves  in  a  new  order,  ao  a«  to 
one  or  other  of  these  isomeric  eumpouuds. 

[The  liquid  compound  A  is  perhaps  acetic  ether,  C^II*0'j  the  fttible 
comiiound  B  might,  from  its  vapour-density,  which  is  three  times  a«gTMl 
M  luat  of  aldehyde,  be  rcganled  as  C"II"OV  although  its  boilini:  poi 
is  rather  in  favour  of  the  formula  C^H'^0*;  the  compound  C  mnv 
C'*fl"0»orC"H"0*]. 
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lti:rtzi:i.ius.     Ann   C^Aim.  91,  301.  —  Copper-salts.     Pc^.  2,  833. 

SiiiiLLB-AL'tiun.     «/.  Chim,  mid.  8,  233. 

KuifjiHm^t  Acftj/Uaure,  Acidt  acctiqHt.~^\\\  the  most  rooomi 
state  it  is  also  ratU'd  Glacial  Acetic  acid,  Ei«e^igy  Jia<ficaUsMit^^  At 
Tftdi^'alr,  Alcohol  aceti^  Aridnm  accli  ciystallifntum.  Sri  dt    Vxt\at^rt\ 
^'hou  dialillcd  from  verdigris;  Spirit  ^  Coftjxr,  H upjhfpiriUUt  S^ 
JSru^ni9  s.   Vtiuri*. 

Vinegar  h  mcntiimed  by  Moses;  the  alehomit(t6  were  ac^oMotol 
$int'itUA  tvnujitiis.  The  stiitciutMit  put  furwurd  by  Oertliullot  tMd  §dfffiU 
by  Cliaptnl  aud  Dnbit,  that  the  Arctic  acid  obtained  from  vcrdlgn^  » 
tiihcr  in  oxygon  tliau  ordinary  acetic  acitl  — whence  they  distingUD^ 
it  by  the  name  of  nootiV  ncid  from  the  common  or  acototu  acid  _  vm^ 
provc^l  e.i|)<'cially  by  Adet  and  Darracq.  Tronimsdorff  also  ahowtJ  tk 
incorrcctjtecM  of  i'roust'ii  btittL-uicut,  thai  acetic  acid  coniaiDs  aitronca-* 
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Foarcroy  &  Vauqueliu  (Seher,  J.  5,  268),  Bhowed  that  the  so-callod 
pyromuctc  acid  (brenzliche  SchUlntnanre)  obtaiiieU  by  tho  ilry  distillation 
of  gupar,  manna,  honey,  ijum,  and  etarch,  ami  the  pyroIignoou3  aciil 
{brtfnzlichi  Holzmur^)  produced  hy  tlio  dry  distillation  of  wood,  which 
were  formerly  regarded  as  peculiar  acids,  are  merely  acetic  acid  coubami- 
Dated  with  empyreumatic  oil-  —  Thenard  showed  (Ann.  Ckim.  43,  176; 
also  Sch^r.J.  If),  637),  that  tho  zooaic  acid^  which  BerthoUet  (*4nn. 
Chim.  20,  86;  also  Sckef.  J.  1,  197)  obtained  by  tho  dry  distillulion  of 
animal  substances,  and  regarded  wi  a  peculi;ir  ac;id,  wan  in  reality  a 
mixture  of  acetic  acid  with  another  substance  which  imparted  to  it  the 
property  of  precipitating  nitrate  of  Inad  ami  niorcurous  atxHaie. 

Sottrce4.  Acetic  acid  occurs,  sometimes  free,  sometimes  associated 
with  fKitash  and  lime,  in  tho  jiiico  of  man7  jdanta,  e'^pecially  of  trees;  in 
raialt  quantities  in  certain  animal  fluids;  and  according  to  A.  Vogel 
{J,  Pharm,  12,  8),  in  certain  mineral  waters. 

Formation.  1.  By  the  dry  distillation  of  most  noo-vulatile  organic 
eonipoands;  by  passing  volatile  orj|:nnic  compounds  throu'rh  red-hot  tubes; 
and  by  tho  imperfect  combu^tiun  of  most  orf^aiiic  botlies.  —  The  acetic 
acid  which  parses  over  durinc^  tho  dry  diMiUation  of  non-azotized  organic 
compounds,  is  contaminated  with  empyreumatic  oils  and  resins,  and  that 
which  is  evolved  from  nzotij-ed  oriranic  btnlies  is  more  or  less  saturated 
with  ammonia  ami  volatili*  alka[(ud.-i.  (VII,  7fi-8l.)  ^  irr)Of/-i'in("/?ar, 
PifrolififHous  acid^  Iloh^siij,  hrenzlichc  Sfrheimsaare,  Zoonxsche  Siiure. 

2.  By  the  slow  combustion  and  spontaneous  decomposition  of  many 
organic  coraponndfl.  —  Platinnm-hlarlc  convert*?  olofiant  ^»as  mixed  with 
oiygen  into  acetic  acid  fp.  160);  aldehyde  is  converted  into  acetic  acid 
by  simple  exposure  to  tho  air,  and  alcohol  when  exposed  in  contact  with 
finely  divided  platinum  (p.  207),  or  with  an  alkali  (231),  or  when  placed  in 
a  state  of  dilution  in  contact  with  air  and  certain  organic  matters,  (vid. 
AcctoU9  FcrmaUatwii.) —  Wine-f  lietr-,  Cidet-j  &x\(i  /Jrand^-vitietfar.  In 
this  ca^,  the  alcohol  is  Hr^t  converted  into  aldehyde,  and  then  into  acetic 
aci»I.  (Liebig.)  —  Also  sugar,  starch,  and  certain  other  substances,  which 
cuntaiu  no  alcohol,  at  least  ready  formed,  produce  a  certain  quantity  of 
acetic  acid  when  they  undergo  spoataneoas  docompositiou  in  contact  with 
certain  other  substances. 

3.  Nitric  acid,  chromic  acid,  a  mixture  of  manganese  and  sulphuric 
■cid,  &c.,  form  witii  many  organic  compounds,  such  as  alcohol,  sugar, 
etarcb,  oleic  acil,  gelatin,  &c.,  a  number  of  products  nmong  which  is 
acetic  acid.  Many  organic  compounds,  sugar  and  starch  for  example, 
likewise  yield  a  small  quantity  of  aootio  auid  when  heated  with  oil  of 
vitriol. 

4.  Acetic  acid  is  also  formed  when  alcohol  (p.  254),  tartaric  acid, 
mucic  acid,  malic  acid,  succinic  acid,  citric  a'M  1,  ?U'^ar,  Sffrn^n  Lfjr.of/odiit 
Sic,  are  stnmgly  heated  with  hytirato  of  potash,  (co.np.  VU,  135.) 

m  o.  By  th»  action  of  aqueous  solution  of  potash  on  cyanide  of  methyl 
'rankland  &  Kolbe,  Ann.  Pkarm*  65,  288;  DuiuaSj  Malagutt  %Sc  Leblauo, 
?orrt;>/.  reixd.  20,  474.)  IT 

iMattcucci  (-^;i/i.  Chitn.  P/tys,  52,  134;  abstr.  Poff^.  31,  32)  stitoa 
lat  ho  has  obtained  acetic  acid  from  inorganic  matoriaU,  viz.,  by  passing 
irbonio  oxide  gas  into  water  containing  finely  divided  copper,  tlie  pro- 
ict  being  a  blue  solution  of  acetate  of  copper.  RorRclina  {Jahresber.  13, 
!3)  did  not  succeed  with  this  oxperiment.     Matteuoci  ns^id  the   finely 
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divided  ropper  obtained  eitlier  hy  redneing  Ibe  oxide  by  bydrogen,  or  by 
the  diatillnlion  of  verdigris;  tbo  latter  jierbnps  contained  some  aDdeco(» 
posed  basic  acetate  of  copper. 

For  this  formation  of  aoetic  acid  from  bUnlphide  of  carbont  vid.  VIT,  41 

PveparcUioii  of  Uydi^ed  Acetic  Acid,  —  1.  By  Ferment4tiirri^ 
0.  CituU  Vinrt/ar,  Aceium  cmdum.  Wine-,  Cirff?'-,  Berr-y  aud  BrajiJf>^ 
vinegar.  Obtained  wlion  wine,  ciiler,  beer,  or  dilute  alcobol  is  cxpo**4 
for  some  time  to  the  air,  under  favoarablo  circumstances.  Crude  vioegif 
coutatiis,  besides  acetic  acid,  a  largrc  quantity  of  water,  frctjuently  turn 
iinfleconipoijcd  alcohol,  cream  of  tartar  and  other  saita,  gum,  ooloarinf 
matter^  t'lunin,  ferment,  (ic.*^ Respecting  the  adulteration  of  xintrai 
with  s^ulpburic.  hydrochloric,  nitric,  tartaric  acid,  and  acid  regetabte 
matters,  comp,  Pleiechl  (ZcUschr.  Phys.  Mat/i.  10,  257); —  Kiihn.  (5aUfc 
50,  371);  — Runze  (Pof/ff.  31,  518);  — Payen  (A'.  Ann.  Se.  KnL  BU.  \% 
222);  — Orfila  (J.  Chim.  mtd.  \'1 ,  473).  — iV.  J.  P/utnn^.  II,  10);  — 
Guibourt  (jV^  J.  Pkarm.  10,  407;  11,  91);- Wi«lin  (.A  Phatm,  H 
252);  — Pettenkofcr  {Rcpeti.  83,  87);— Che\*aHcr  {J.  Chim,  mfd,  2^ 
772;  23,  305). 

b,  DUtUUd  VinerfaVf  Aceium  desUllatum.  Obtained  by  distiUiuj 
crude  vinegar,  as  far  n.s  it  can  be  done  without  burning  the  reaidor.  ia 
metallic,  ur  better  iu  gh^s  \e«9o\s.  At  Brst  tbo  most  dilute  acid  poAMV 
over,  toother  with  any  alc(*bol  that  nmy  be  present;  the  sub«e«iucnt  ptr- 
tions  of  the  distillate  continually  iucrcof^e  iu  strength,  and  tbo  rcsJdat 
contjiins  the  strongest  acid.  Hence  distilled  vinegar  is  weaker  than  Uf 
crude.  — *A  portion  of  the  acid  retained  in  tbq  residue  may  be  ob 
in  a  very  weak  state  however,  by  tliluting  the  residue  several 
witli  water  and  dit^tillln^.  If  the  distillate  still  couiaios  a  small  >|uantitr 
of  alcohol,  it  catises  platinum-black  moistened  witb  it  to  swell  up,  witk 
formation  of  bubbles.  (Dobcreiuer,  Sc/iuf.  63,  478.) 

r.  Concrvtroffd    Vinegar,   Aeetittn   concmfratvm,  —  a.    Obtained    by 
uniting  distilled  vinegar  witb  potash,  soda,  lime,  or  oxide  of  lead,  eripiv 
rating'  tilt  the  accliite  remaiuti,  either  in  the  state  of  concentmtetl  solntino^ 
or  of  eryslAls,  or  of  a  ilry  moss,  and  distilling  the  residue  with  mors  tf 
less  of  dilute  sulphuric  acid.  —  On  the  small  scale  the  distillation  is  co»- 
dncted  in  ghi^s  retort.*!,  on  the  large  scale,  iu  t^tilts  of  lead  or  co^mer  fiet«4 
with  head  and  condensing  tube  of  tin,  stone-ware,  or  glass.     The  ntuij 
aiivantagoous  material  for  the  purpose  18  the  acetate  of  lead  (aujc^f  '^ 
lead),  prepared  on  the  large  scale.     190  pts,  (1  At.)  of  the  crystatliani 
salt  required  i9  pts.  (1  At.)  oil  of  vitriol,  diluted  with  two  or  more  tiaea 
Its  weijLrbt  of  water.     It  is  well  to  let  the  materials  act  upon  earh  otlwf 
at  a  u'oiitle  heat  for  a  few  dnys  before  diutilling.  so  that  all  tbe  acetate  <>f 
lead  nmy  be  previously  converted  into  sulphate,  and  no  sulphuric  aciJ 
nmy  bo  present  at  the  commencement  of  tho  distillation;  bot-auw'  Uart 
acid   would  then   be  converted  into   sulphurous  acid,  which   would  pw» 
over  nnd  coDtaniinato  the  distillate.   (Geiger.)     Some  niauufju'turm  ad*! 
to  the  mixture  a  certain  quantity  of  pulverized  peroxide  of  mi^ngaiie^, 
to  convert  the  sulphurous  acid  into  sulphate  of  manganese.     This  mctlitd, 
however,  is  not  so  good  as  the  preceding;  for  tbo  manganese  ci>niii>i;  i" 
contact  with  the  free  suljdmric  acid  may  likewit^o  decom|>o*e  part  of  l^ 
«eetir  acid  by  oxidation;  niorrovrr  the  manganese  gives  rise  lo  itcrcoiBi^v 
ehnlliiif.n.  —  Whichever    method    is   adopted,   the   receiver  should  I* 
changed  towards  the  end  of  the  distillation,  because  tho  last  pertMo* 
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arc  very  likely  to  bo  contATiiinatcil  witli  sulplinroiia  aciil  and  empyrciimntic 
product. 

If  it  be  uut  <lcmre(I  to  ulfLaiu  :i  coiicontrntcd  acid,  a  solution  of  190 
pis.  f^ugar  of  lead  in  twice  tliut  quantity  of  boiliui^  water  inay  be  precipi- 
tated by  40  pts.  oil  uf  vitriol  dilutod  with  it.^  uwn  or  a  iloublo  quantity 
of  water,  the  liquid  decanted  from  tLe  precipitated  sulphate  of  load,  or 
strained  and  prci^sed  through  linen,  and  di«tiile  I  alone.  In  this  case,  the 
dibtillatiou  goes  on  nnirh  nioro  cosily,  and  there  is  hut  little  chance  of 
contamination  withsulphumtis  acid  or  en*pyreuinaticprodnct5,  A  further 
portion  of  very  dilute  acid  may  be  obtained  by  washini;  the  mdphato  of 
lead  and  distilling  the  waah-watcr.  (Hunzier,  Br.  Arch,  3,  303;  8,  82; 
Antlion,  litp^rt.  81,  240.) 

fi.  Distilled  viiicjiar  is  exposed  to  a  very  low  temperature,  so  that  the 
water  may  separate  from  it  by  congelation;  the  conecntrutod  vine;3Mr 
euflercd  to  run  off;  and  the  same  treatment  repeated  several  times,  a 
lower  temperature  being  employed  at  caoli  repetition, 

7-  Distilled  vinegar  in  re-distilled  over  charcoal  powiler;  the  very 
weak  acid  wliich  first  pajises  over  rooeivod  alone;  and  the  concentrated 
acid  which  goea  over  afterwards  collected  in  a  separalc  receiver.  (Lbwita.) 

2.  Jit/  the  combustion  of  Alcohol  in  contact  tcilh  Plulinum-hlack, 
A  large  glass  case  having  a  giihle  top,  contains  a  number  of  Hhallow  vessels 
of  glass,  porcelain,  or  wood,  so  arranged  as  to  be  di,stant  about  four  inches 
from  each  other  and  from  the  bottom.  Knch  of  these  vessels  is  covered 
with  a  la3'ur  of  platinum-black,  a  line  in  thickness,  niuiatened  with  water, 
and  on  the  floor  of  iheglnss  case  is  placed  a^^  much  strong  spirit  or  brandy 
VkA  can  be  oxidized  by  the  air  within  the  c.i-se.  The  whole  is  expoi*ed  to 
ordinary  daylight  or  sunshine,  the  temperature  kept  at  20'  to  yo,  and 
evaporation  of  the  alcohol  promoted  by  hanging  up  a  few  ehcets  of  bibu- 
lous paper  so  that  tliey  muy  ilip  info  it.  Oxidation  then  begins  in  %{<iyF 
minutes;  the  platinum-black  becomes  lierited;  the  acetic  acid  condenses 
on  the  glnf^s  sides  of  tiie  case;  and  in  the  course  of  8  to  12  hours,  the 
alcohol  is  completely  converted  into  acetic  acid,  which,  afier  the  appa- 
ratus has  cooled  and  the  air  been  renewed,  »nay  bo  replaced  by  fresh 
alcohul.  In  this  manner,  with  a  glass  csA^e  of  tlie  capacity  of  12  cubic 
feet,  and  by  the  use  of  6  ok.  of  platinum-black,  1  pound  of  absolute 
alcohol,  or  3  pounds  of  brandy  may  be  converted  into  acetic  acid  in  a 
day.  (Dbhereiner,  Schw.  63,  23.'3 ).  Hut  the  acid  thus  obtained  is  conta- 
minated with  aldehyde  and  acetal  (p.  207.) 

3.  Bi/  the  dry  (HstHlatlon  of'  }V(fod. — Channels  are  formed  in  the 
lower  part  of  the  charcoal-kilu  {Kohlenmeiler),  through  which  the  con- 
denaeu  vapours  of  the  im]>erfiu'tly  buruJDg  wood  may  run  oil';  or  wood 
is  placed  in  an  iron  vessel  and  licated  by  riro  applii'd  fi-om  wlthnut  till  it 
chars;  or  woo<t  contained  in  a  still  built  u[>  in  brickwork  is  healed  by 
fumuces  till  it  is  converted  into  charcual,  uud  the  evolved  vapours 
coxulcnacd. 

The  Wood-Vinegar  thus  obtained,  which  rctjuires  to  be  separated 
from  wood-tar,  is  treated  by  Mollcrat  {Attn,  Chim.  Phi/s.  12,  205)  aa 
follows  :  It  ifl  rectified,  whereby  the  greater  part  of  the  resin  and  more 
lived  empyreumatio  oil  is  separated  aud  remaiufi  behind;  the  distillate 
is  i^turated  with  carbonate  oj  potash  (or  quicklime);  sulphate  of  soda 
adiled  to  precipitate  the  lime  ;  the  solntion  of  acetate  of  soda  se- 
parated from  the  gypsum  and  ovai>oratcd  to  dryness ;  the  rrsidue 
exposed  to  a  strong  heat  sufTicient  to  decompose  the  empyrenmatic  por* 
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tiona,  but  not  the  acetic  acid;  the  acetate  of  soda  purifietl  by  jBoktioi 
water,  filteriiJi;,  aud  crytjtallixntion  ;  and  lastly  the  purided  salt  diatill 
with  dilute  6uli)hnric  acid.  —  Pnjot-Deecharniea  (./.  /'Aaitn,  -4,  327) 
rates  the  rectiBed  wood-vinegar  with  milk  nf  lime  or  mrbonate  £*t  hi 
evaporatee  the  impure  ncctnto  of  lime  to  dryueas;  roa*t«  it  on  u  Gut-ii 
phitc  till  ii  churti;  reditj^olves  it  iu  water;  precipitatea  the  lime  by  »c 
phuric  acid;  and  distils  the  liquid  after  decanting  it  from  the  gy| 
—  Priickner  (J.pr.  Chm.  4.  21)  proceeds  in  the  game  moiiDer,  cxce[f^ 
that,  after  roaMing  the  acetate  of  lime  and  re-di&solviug  it  iu  wat^r,  heii 
mediately  distilt;  it  with  sulphuric  acid  iu  a  cast-irnn  veesel.  —  Acrordi 
to  ^io\ii&  [Anleituvg  die  ro/ie  Holzsiiure ru  reiuiffen  undsuhniutzcn^  n,*, 
Halle   and   Berlin,    1820),  charcoal-powder  reniovcb   from   wood-vior^ 
only  the  more  strongly  rceined  oil,  and  consequently  the  colour,  bat  ot 
tlio  pungent  taste  and  odour.     He  purifies  it  by  distillation,  continuing 
procetM  ixH  longaa  the  acid  parses  over  coluurless,  and  by  digesting  th»j 
late  with  peroxide  of  mangancee,  or  with  oil  of  vitriol,  or  witb  a 
of  niun^ancfle  and  oil  of  vitriol,  or  with  man/vanese,  common  aiilf 
vitriol  (whereupon,  by  the  action  of  oxygen,  sulphuric  acid,  or  cl, 
empyroumatic  oil  is  further  reainized,  and  thereby  rendered  more  ca^v  «f  i 
absufptiun   by  the  charcoal),  and  by  a  sccund  distillatioD  over  chami^_ 
Concentrated  vinegar  prepared  from  wood-vinegar  often  has   but  a  vi 
blight  cmpyreuunitic  odour,  but   immediately  acquires   a  dark   cobtor 
being  mixed  with  oil  of  viiriol.     (Stockhardt,  N,   Br,  ArKk»  38,  15). 
%  Volpkel  (Ann,  i'harm.  82.  40;  abat.  Chan,  Soc,  Qtt.  J.    5,   274)   M 
rnteti  the  crude  wood-viuegar  with  lime,  wbcroupon  part  of  tbo  rc^iaoc 
impurities  separate  out;  evaporates  the  claritied  liquid  to  half  ita  bulk:-] 
then  adds  hydrochloric  acid  in  suOioient  quautity  to  producer  dcoidtfij 
acid  reactioQ  after  cooling  (from  4  to  6  pouuds  of  acid  to  1.50  litra  of 
33  galloDg  of  tho  wood-vinegarV  which  cautea  tbo  dioaulved  re»in«  to 
fcpfirate  and  rise  to  the  top  of  the  liquitl,  »o  that  tbcy  may  b«  CMili 
fikjuimed  otf,  and  likewise  decomposes  the  liuie*compwund»i  of  creofloU 
and  other  volatile  tubijtauces,  which  may  then  be  cxf>clIod  by  foflhir 
evaporation.     He  (hen  further  evaporates  the  s4)lution,  and  carefuUvdiMi 
the  residue  on  cast-iron  plutos  till  it  becomes  nearly  or  quit«  inoilQiMi; 
wlien  thorou^fbly  dried,  it  has  a  dirty  brown  colour.     To  obtain  th«  mo^ 
from  thii^  (fUi'iHrd  acetate  of  lime,  it  \h  dietilled  with  hydrocblorie  ■cii 
(from  no  to  95  parts  of  hydrochloric  acid  of  20°   D.   or   ftp.  gt.  I'li  to 
100  i^la,  acetate  uf  lime).     The  salt  ili^&olves  in  the  hydrocUorio  mA 
forming  a  dark-coloured  liquid  from  which  a  quantity  of  rcsin  Mpvistab 
An  the  whole   mn^a   is  liquid,  the  heat  ditlu^ee  through  it  easily;  aad 
the  acetic  ncid  pa^^cs  over  between  100''  and  120'^,  and  tho  »rctatB 
liiiio  huH  already  been  cx|>oscd  to  a  drying  tomjterature,  the  distilled 
in  but  very  slightly  contaminated  with  empyreunifttic  products*,     h 
alH>  perfectly  colourless,  and  if  the  hydrocbloric  acid  ba^  not  been 
in   cxcprH,  gives   hut  a  flight  cloud    with   nitrate  of  sil\'er.     The 
hliould  bo  skimmed  off  as  much  as  possible  before  distillatioHj  to 
spirting.     The  aci<l   obtained  by  this  process  has  a  sp.  gr.  of  ViM$  H 
rofll,  equivalent  to  20*  B.     A»,  however,  acetic  acid  of  this  degfM  rf' 
n>ncentrni)on  ii^  rarely  required,  and  a  somewhat  weaker  acid  temj^ 
distilled  off  with  greater  facility,  it  is  better  to  add  a  certain  quantHr  ^ 
water  either  lieforo  or  towards  the  end  of  tiie  diblillaliuu.     A  grt«id  jn* 
portion  is:   I0(»  pts.  acetate  nf  lime,  (iO  to  O.'i  pts.  hytlrocldoric  acriL  *»^ 
25  water;  thi«  gives  from  i)5  to  100  nts.  nf  acetic  acid  of  7"  B.,  or  tj".  p- 
1*10.5.     In  ibis  manner,  150  litrea  of  wood-vinegar  yield  60  lbs.  of  »«*><• 


ACRTIC  ACro. 


267 


tf 


rid  of  this  sircn^h.  The  acid  thus  obtained  nay  be  Btill  further  purified 
by  luixiiig  \i  with  a  einalt  (juauiity  of  carbonate  uf  Ktda  and  di»til1iiig 
a^ain.  The  acid  which  passes  over  is  perfectly  colourless,  aud  free  from 
hydrochloric!  aciil,  biit  still  retains  a  slight  cnipyrcmnatic  odonr.  But 
even  this  may  be  removed  by  distilling  it  with  2  or  3  per  cent,  of  bichro- 
mate of  potajih  inetead  of  carbonuto  of  6oda.  — Ttie  utie  of  hydroohloric 
ac^id  instead  of  eulphurio  fn  the  deconipoeitirtn  of  the  acetato  of  lime, 
lias  this  great  adviintnge,  that  the  presence  of  resins,  colouring  matter, 
&c.  doea  no  harm,  proviticd  the  acetate  haa  been  autGciently  tieiited  to 
drive  otf  all  free  volatile  substancea.  When,  on  the  contrary,  sulphuric 
acid  IS  used,  the  acetic  acid  always  has  a  bail  oflour,  is  saturated  with 
sulphurous  iiciJ,  and  contaminated  by  vurtoits  products  arising  from  the 
cieoompositiun  of  the  resine  at  a  high  temperature.  Moreover,  the  sul 
phate  of  lime  forms  a  hard  crust  at  the  bottom  <)f  the  «ltll  ;  the  latt 
portions  of  acid  are  often  turbid  from  the  preeeuce  of  separated  sulphur; 
and  the  odour  of  sulphuretted  hydrogen  bocomca  perceptible,  in  uonse- 
rjuencc  of  the  reduction  of  the  sulphate  of  lime  to  ^nlphide  uf  calcium 
at  the  bottom  of  the  vessel;  from  this  cauj^e,  ca4t'irou  stills  soon  become 
corroded.  —  The  same  procetis  may  also  be  applied  to  the  pruparatiou  of 
pure  acetic  acid  from  hramly-vinegar.  As,  however,  the  acetato  of  liuio 
foruied  with  the  latter  is  less  contaminated  with  foreign  matter  than  that 
funiietl  from  wood-viaegar,  a  larger  proportiou  of  hvdrochluric  acid  is 
required  to  decom[K>&o  itj  vis.  about  130  pts.  of  aoid  to  100  pts.  uf  the 
iine-salt,  ^ 
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Preparaiion  ^f  Qlacial  Aceiic  Add.  1.  An  intimate  mixture  of  at 
least  40  pts.  uil  of  vitriol  and  08  pts.  dry  pulverized  acetate  of  potash, 
or  82  dry  acetate  of  soda,  or  79  dry  acetato  of  lime,  or  l(i3  dry  acetato 
of  lead,  IS  distilled  at  a  very  gentle  heat: 

C*H»KO'  +  HO,SO»  =  C*H^O'  +  KO.SO*. 

The  49  pts.  oil  of  vitriol  may  be  replaced  by  136  pts.,  or  rather  hy  a  con- 
siderably larger  quantity,  of  fused  and  finely  pounded  bisulphate  of 
pulafib,  which  must  be  mixed  as  iutimately  as  po^iblo  with  the  acetate: 

C^H'KO'  +  KO,HO,2S(>'  =  C'H^O*  +  2<KO,SO>). 

The  four  acetates  must  he  dried  by  exposure  to  a  gradually  incrcasiug 
heat,  and  stirred  all  the  while.  As,  however,  the  acetate  of  lead  may  by 
this  treatmeut  be  deprived  uf  a  cousideruble  quantity  of  acetic  acidj 
fierzelius  recommends  that  it  be  dried  by  placing  it  in  the  state  of  powder 
in  vacuo  over  oil  of  vitriol  for  3ti  hours,  or  exposing  it  to  the  air  for  a 
longer  time  at  30^  or  40*^,  and  afterwards  heated  iu  the  air  for  an  hour  to 
100^  at  which  temperature  no  fusion  takes  place.  Mitscberlich,  on  the 
contrary  {Leiwl.  '2,  134),  heats  the  acetate  of  lea*l  gently  and  continuously, 
stirring  constantly  till  it  is  converted  into  a  ilry  powder. —  The  oil 
of  vitriol  must  be  previously  freed  from  excess  of  water  by  boiling. 
(Berzelius.) 

Stahl  distilled  1  pt.  oil  uf  vitriol  with  2  pts.  acetate  of  potash; 
Wcstendorf,  with  ^  pts.  acetate  of  soda  ;  Lowits,  with  \  pt.  acetate  of 
soda.  —  To  3  pt«.  acetate  of  soda,  Lowitz  also  recommends  8  pts.  bisol- 
al«  of  potash. 

With  acetate  of  soda  a  large  exoese  of  oil  of  vitriol  is  required,  vit. 
01  pts.  oil  of  vitriol  to  82  pts.  acetate  of  sodaj  otherwise  only  part  of 
the  acetic  acid  is  eeparateJ,  and  the  distillate  is  coutamtnatoil  with  eul- 
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To  iifctiia  fbdbi  acHac  acid  £raai  mmt  af  lead  br  mrMi  of 
fbafta  af  pota^  H0,SO>+K0.S0*,  tlw latter  Mrt  fax  W6«ftlfi«B 
exccas  W  vatcr  hy  \mtmg  it  tUl  k  W  Ua^lrt  fta  a  date  af  tiaa^ 
fmmm;  palvchaed  vvfj  iM^f  after  aaofia^;  137-2  pis.  (1  Ac),  ar  Wtlv 
aa  ezeen  af  H,  tctt  iatiaaHly  MJaed  wuh  ICSfNa.  (1  Ac),  af  ddif* 
dmted  aeecate  of  le^;  aad  dw  auxtara  careMljr  heueJ  in  a  diataUatorj 
apparataa.  In  thu  Banner,  the  acal  ■  obCaiaed  in  a  «]jier  state  Ibaa  ly 
llie  SM  af  oU  of  ritrial.  (MiHaJwrliili.)  -    ~  ' 

dry  mat&t  of  lead  ta  5  pCa.  lawilphala  of 

2.  hy  didilliB^  acetate  of  potaak  iltaa — WiMa  aa  csoeai  of 
addi,  not  loo  dilate^  is  oiixed  vitli  ■oaaaartalo  of 
a  more  dilate  acid  paiaes  orer  and  fciaiwtata  of  polarfi  rcsaaina;  wtl 
tlus,  when  expoaed  to  a  ImU  riaiarfraai  200*  to  90t%  givae  aff  thi 

e<ul  acetic  KCtd,  which  i»a3r  ba  eoUected  ia  a  sepaiato  reeaTor. 
t  mo&t  not  be  soffcTcd  to  riaa  above  dOO^;  olberviao  a  pala 
coloore*!  ilUtillace  will  be  obtained,  containing  aoHoo* and  onpyrNnaalie 
oil.  The  di»*tili»te  thus  obtained  i«  rectified^  iba  fiiat  and  last  poftjoai 
which  paai  over  being  rejected;  the  middle  portion  ii  glactal  aeetis mmL 
—  The  moDoaeetate  of  pota5h  in  the  retort  nay  be  rapeatadly  mamk 
for  the  same  porpoee.  (MeUeai,  Coai^  rtnd.  19,  611;  alao  y.  ^'Okm, 
33,  410.) 

3.  By  i]i«tl]lin^  crystallised  neutral  caprie  acetate,  or  a  mixtan  «f 
cqtial  if%rU  of  dry  acoiate  of  lead  and  effloreaoed  blue  ritriol.  (Laaragait): 
SpirituA  .EmrjiniM  s.  VenrriM,     Water  paasea  over  firit,  then  tolerably  pan 

Sacial  acetic  acid,  mixed,  howcrer,  tovanla  the  end,  with  a  ooattaaallr 
enaaiag  t|oantity  of  acetone.  The  <lietiUate  obtained  in  the  middle  if 
the  proeeee  miut  be  freed  by  rectificaliuo  from  copper  miThaiiiiallj 
carried  over  (in  the  foim  of  cnproas  acetate  t). 

4.  By  moistrninp  a  large  qnaolity  of  charcoil-powdor  in  a  retort 
a  Ruail   quantity  of  concentniteil  vine^ir,  nuii  diaillini^'   with   a  fiHft 
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receiver.  —  Tho  first  portion  of  tho  distillate  is  very  weak,  the  last 
strong  acetic  acid.  If  the  Utter  bo  rediatilJed  from  fresh  charcoal- 
powder,  the  first  [lortinn  which  passes  over  is  e!iiofly  water,  but  tho 
Bubeeqnent  portion  con:!>ista  of  a  t;trou;^er  arid,  wliich  hy  repeated  frac- 
tional distillation  mayhobroii;|^ht  to  the  state  ofglacial  acetic  acid. (Lowitz.) 
This  process  succeeds  also  without  charcoal-ponder,  inasmuch  us  even 
then  the  w<»ako8t  acid  goea  over  at  the  Ix^ginning-,  iind  the  strongest  at 
the  end  of  the  disfillalion.  I>iHtillc<l  vine^r  or  wood-vinegar  is  brcnight 
to  a  strength  of  IQ  per  cent,  acid  hy  distillation  from  efflure^jfced  Glauber's 
E»lt;  this  liquid  di»titU'd  abniu  to  hitlf  its  bulk;  tho  weak  distilhite  set 
aside;  and  the  remainder  distilled  nearly  to  dryness.  Tho  acid  thus 
obtained  has  alreaJy  a  strength  correj^ponding  to  I0*t>56  Bui.  at  ll>°,  and 
yields  by  fractional  distillatjon  a  liquid  whoso  density  gnidually  riees  to 
10'77...  11  3  Bni.;  by  frequently  chaiiLnng  the  receiver,  flueccsfiive  distil- 
lates arc  obtained,  continimlly  increasing  in  strength^  and  more  inclined 
to  deposit  crystals  of  glacial  acetic  acid  by  cooling.  (Sebille-Auger.) 


ImpurUU^  in  Acetic  Acid. 

Concentrated  vinegar  may  be  contaminated  with  sulphurous  acid 
(proceeding  from  tho  dccnni position  of  the  exoeae  of  sulphuric  acid  by 
overheating,  and  recognizable  by  its  odour,  as  well  as  by  tho  method 
indicated  at  page  172,  vol.  II.);  with  sulpharic  acid;  with  hydrochloric 
acid  (if  the  acetnto  of  potash  or  soda  u;wd  contained  cidoride  of  potas- 
mum  or  sodium);  with  nitric  acid  (if  the  oil  of  vitriol  used  contnino*! 
that  substance);  with  acetate  or  sulp/iate  of  potaa/t^  soda^  lime,  or  ojicfe 
of  Uad.  —  The  vinegar  may  be  freed  from  all  these  substances  by  a 
second  distillittion  with  a  small  quantity  of  pure  acetate  of  6o<hk;  when 
sulphurous  acid  ie  present,  iiowevor,  tho  vinegar  must  be  previously  left 
for  some  time  in  conta«^t  with  finely  pounded  peroxide  of  nmnganes«  or 
lead,  till  it  no  lunger  exhibits  the  reactions  of  sulphurous  acid. 

The  same  impurities  may  be  pret^ent  in  glacial  acetic  acid.  In  this 
case  also  the  nitric  acid  may  arise  from  the  use  of  biaulphate  of  pota.sh 
obtained  as  a  residue  in  the  preparation  of  nitric  acid,  inasinuch  na  this 
residue  often  contains  undecompitwjd  nitro.  Tho  luude  of  puriHcation  is 
the  same.  —  Gl:icial  acetic  acid  may  also  contain  acetone  and  empyren- 
mutic  oil,  produced  by  over  beating,  tlieeo  impurities  being  especially 
abundant  when  the  acetic  acid  has  been  prepareil  from  acetate  of  copper. 
TlifSiC  bodied  impart  to  the  acid  their  own  pL-culiar  odour.  They  may, 
for  the  most  part,  be  fecparated  by  allowing  the  glacial  acetic  acid  to 
freeze,  and  the  niutber-iiquor  in  Mhicb  tlioy  remain  to  drop  out.  —  Lastly, 
the  glacial  acetic  acid  may  likewise  contain  excess  of  water,  in  which 
cas«  it  will  solidify  but  imperfei^tly  or  not  at  all  on  exposure  to  cold,  not 
even  if  the  vewel  be  opein^d  and  shaken.  If  any  portion  has  solidified* 
it  is  separated  from  that  which  gtill  remains  liquid,  and  the  latter  distilled 
by  S^bille-Augor's  method,  the  receiver  being  frequently  chanted, 
because  the  water  pusses  over  chiefly  at  the  beginning  of  the  dislillatjon, 
the  Utter  portions  of  the  distillate  being  less  and  less  hydrated.  Mobr. 
{Ann.  Phaifn.  S\,  280)  distils  off  ^  of  tho  liquid,  and  observes  whether 
the  residue  .sididifies  at  +4'  on  o|)ening  the  tubulus  of  the  retort;  if  this 
be  not  tho  cnse,  he  distils  olf  a  larger  quantity,  till  solidiAcation  takes 
place.  The  whole  is  then  left  for  a  few  hours,  and  tho  liquid  portion 
aufTercd  to  run  out  of  the  retort;  this  liquid,  if  again  eubjoctcd  to  partial 
VOL.  viii.  V 
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di^tillatioa,  yieKb  an  ^ditional  quantity  of  the  crrstallme  proilncC.- 
Peres  (Sch^,  J.  2,  180)  proposed  to  dehydrate  aoettc  acid  hy  dhs{'^  ' 
with  oil  of  Titrlo!. 

ProptriU*.     Gladal  soetic  acid  soUdi6ca  belove  +13''  (Lowitx).  ai  IJ 
(Sebille-Au^r)  in  aohydruns  crysta^lline  tablea  and  prisriu,      lo  c| 
veseela,  it   rotnaiua  fluid  ai  12',  and  duo^  nut  ory^tollizo  till  the  vi 
upenetl  and  shaken.   (Lowitz,  I.  10).     In  the  Bolid  state  it  has  a  ep. 
of  1100  at  8\>^  (Pcrsos.  Ann.  Chim.  Phyn.  6.3»  ^o;>).     Tb«  aciJ  tueJu 
i-1G°  (Lovitz^  scarcely  at    4-2*2*5    (Mollerat),  to  a  thin   tmn^piivai 
and  colourless  li<)uid.     The  f^p.  gr.  of  ibi«  llt^uid  is,  acourding  to  Mollffm, 
I  003;  aooordini:   to  Persoi,   1065  at  13  ;  uccording  to  Mohr.  1  0605  a 
15^;  and  aocordiu;;  to  Sel>ille-Au;^?r,  wlio  appears  to  have  exanuoBil  tW 
most  couceutrutt-il  and   therefore  tlie  H^^litest  acid,   it    is    I'OO'J^ 
«oconliag   to  Kopp</Vy*"-.  iN  it  is  108005  at   0'.      It  hoils 
(Scbille-Au;^r)|  at  117*3^  (Kopp).      The  tcuaioa   of  its  ra|K>ur  ia  c*[sS^ 
ralent    to  7 •/mm.     at    15',  to    I4'5nini.    at    22^    »nd     23aim.    at  ;fJ*. 
(Bincau,  A".  Ann.  Chim.  P/tjf9.    18,  226).     The   vapour-deusity  exhilttn^ 
the  anomaly  described  at  page  54,  voL  VII.,  vw.,  that  for  tcnipermtnna' 
coD«i<lcrably  above  the  boiling  point,  it  corresponds  to  that  of  a  diatonic 
ga«t  but  iKNiT  the  boiling  point,  to  that  of  a  |-atom  gas. 

If  into  a  Torlcollian  vacuum  formed  in  a  largo  bath  at  tlio  mMlifa 
long  tube,  there  be  admitted  a  <inantiiy  of  glacial  ac«>tic  acid.  Dot  wC- 
oiiMit  to  611  the  space  with  saturated  vafK>ur^  then  ut  20  ,  when  Uio  tf'OWia 
=  4mm.,  tlie  rapour-tleoaity  (reduced  to  0'  and  to  0'76m.  prcncm)  a 
equal  to  3  74;  and  if  the  tension  =  10mm.  the  ira]x>ur-denAtty  x  SM 
[so  that,  at  this  low  tempcraiuro,  acetic  arid  vapour  ii^altmtdt  a  luoualoM 
ga^J  ;  at  30^  and  Gmio.  tension,  the  va|>uur-dcu»ity  is  3  (10.  (BiDeas.) 

Glacial  acetic  acid  has  a  pnugent  sour  taste  and  fiuiell,  and  aeta  M  u 
acrid  pui»on.  It  doea  nut  redden  litmus-paper  per  $0,  but  roty  aftroa^j 
on  the  addition  of  water.  (Pclouic.) 

Cakmiaiion,  locordiog  to  Gay-Lasnc  &  Tb^ianl,  unci  Berxdiaa. 

4C , U    .«    40*00 

4  H  - „ 4    .«      6-67 

4  0 , 52    .„.     43  W 

C*H*0*   60    ,...  10000 

Aocording  to  the  radical-theory,  Acetyl  =  Ac=C*H"  with  30  f*^"^ 
Acety lie  acid  or  hypothcticaUy  anhydrous  acetic  acid  =  C*H*(V=.^ 
and  this,  wttb  1  At  basic  water,  forms  Uydrated  Aaetytie  ntiA  or  <^.U^. 
Atetic  <iciif  =  HO,C*H»0»=HO.AcO*.  Acronling  to  thia  fortBuia.  t&* 
Atomic  weight  of  acctytic  acid  is  (34C  +  3H +270)=-5|,  and  100  fCa 
glttdal  acetic  arid  contain  85  ptnt.  hypothctically  anhydrous  iic«tio  aeUasI 
15  pt9.  hosio  water. — %  Kolbo  {Ami.  PAnrtn,  75.  21 1,)  regards  aMtii 
Aoid  aa  a  onpalated  compound  conbuning  mothyl  and  u&alic  mcA 
=  HO,(C»H»),CH)».  — According  to  Williamsun  aiiJ  Qcrhardt  (VII,  1^ 

SOI)  glaoial  aootio  acid  is     y,     |0,  or  the  hydratod  oxide  of  a  r»£eiL 

C^K>  (called  OtXyl  by  Williamson,  and  Acftyt  by  Gerhaivlt),  htmfi 
from  ethyl.  C'H\  by  the  substitution  of  I  At.  0  for  2  At.  R  !*• 
anliydn^ui  aciil  (which  Gmolin  calls  hypotketieally  anhydritu^,  hut  «^i<^ 
haA  Inioty  l>eon  obtained   by  Gerhardt},   is  according  to  th« 

clliSlOi  via.  pp.  201.  -I 
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Decompositions.  —  1.  Tlio  raponr  of  acetic  acid  passed  through  a  red- 
hot  tube  undergoes  but  very  slight  decompoaition;  but  in  presence  of 
carbon  or  metals,  it  is  completely  resolved  into  carbonic  acid,  marsh-^pis, 
empyreumatic  oil,  and  acetone.  —  When  the  vapour  of  ^'lacial  acetic  acid 
is  paaeed  through  a  red-hot  i^X^Lna  tube,  the  greater  part  of  the  acid  pa&ses 
over  undecoinposied,  but  ac<juire.s  a  brownish  colour  and  empyrenraatio 
odour,  and  evolves  but  small  ({iianlitios  of  carbonic  acid  and  marsb-gafi; 
if  an  iron  tube  be  used,t,the  gliiciiil  acetic  acid  is  coiuplotcly  resolved  into 
1  vol.  carbonic  aeid  gas  and  3  vol.  niarsh-gap,  and  the  inner  surface  of 
the  tube  becomes  coated  with  yellow  ferric  oxide.  (Trommsdorff.)  [Tho 
carbouic  acid  and  mur&b-gu»  thuuld  be  produced  in  equal  volumes: 

C*H'0*  =  2CO^  +  CH*i 

but  8inc«,  by  the  oxidation  of  the  iron,  part  of  the  carbonic  acid  \b  con- 
verted into  carbouic  oxide,  the  proportion  of  combustible  gas  actually 
obtivined  is  greater.] — Coaccntratod  acetic  acid  of  sp.  gr.  1*0635  (con- 
tJiining  54  p.  c.  of  ghveinl  acidl  passed  five  times  through  a  red-hot 
porcelain  tube,  givea  otf'  carbonic  acid  and  carburetted  hydrogen,  and 
bfctmies  emiivreumatic,  brownidh,  aud  much  weaker;  but  if  the  tube  be 
fiMed  with  eliarrnuj,  the  acid,  even  at  its  first  jwtsauge,  ie  completely 
res*jlved  into  carbonic  acid,  carburetted  hydrogen,  and  water.  (Chenevix.) 
—  Strong  acetic  acid  parsed  in  the  state  of  vapour  through  a  tube  of 
porcelain  or  iron  lillcd  with  charcoal  and  kept  at  a  dull  red  heat,  is 
eonipletely  rej«tlved  into  a  mixture  of  combustible  gase**,  and  a  liijiiid 
oousieting  merely  of  water  and  pure  acetone,  which  latter  ri»e«  for  the 
mo»t  part  to  tho  snrfuee  on  satunUing  tho  water  with  chloride  of  calcium; 
if  the  tube  be  somewhat  more  strongly  heated,  no  acetone  is  obtained 
but  only  combustible  gases  (Liebig  &  Pelouze,  Ann.  Pkarm.  19,  296): 

2C*1P0*  =  CH«U3  +  mo  +  2CO». 

spongy  platinum  in  the  tube  decomposes  the  acetic  acid  vapour,  even  at 
a  iu*Mlerate  heat ;  pumice-stone  do©«  not.  At  a  higher  teniperatnrc, 
however,  decomposition  is  eflV-eted  by  pumice-stone  a«  well  as  by  pla- 
tinum, but  the  gases  then  evolved  are  totally  different  from  tho^e  which 
arc  produced  under  the  iuHucnce  of  platinum  at  a  lotver  temperature. 
(Reiset  &  Millon,  N.  Ann,  C/iim.  Vliyt.  8,  2'JO.)  —  IT  According  to 
Bcrthelot  (iV,  Ann.  CUim.  l*hys.  33,  205),  acetic  acid  vapour  pasjsod 
throagh  a  red-hot  porcelain  tube  filled  with  pumice.stono  is  but  ])artially 
decomposed,  the  greater  part  remaining  unaltered.  Tho  decompoaition- 
pruducts  odlecteil  as  completely  as  pa?sible  in  a  series  of  connected 
Teasels  cooled  und  partly  tilled  with  water,  nitric  acid,  or  potjishj  were 
ibund  to  consist  of  naphihallu,  a  small  quantity  of  phenol,  bcnzul  (con- 
Terted  by  the  nitric  acid  into  nitrobenzolj,  acetone,  a  peculiar  yellowish 
white  tfolid  substance,  and  a  bruwnish  red  tiolid  having  an  odour  of  musk. 
The  odour  of  the  escaping  gascB  resembled  that  of  SMb-fiaby  and  was  like- 
wiBe  empyreumatic;  the  g:ises  contained  carbonic  acid.  ^ 

2.  Glacial  acetic  acid  heati>d  in  the  air  tu  its  boiling  pointy  and  set  on 
fire,  burnt  with  a  very  dull  blue  flame. 

For  thr  dfcompOKilinii  of  acetic  Nci«l  by  ripctrolytic  actioD,  vtd.  VII,  247. 
For  the  spontaneous  tlecompoiiitioa  of  thu  acetic  acitl  contsiued  ih  crude  vluegar, 
Nitf.  Acetic  fermentatitin. 

3.  Dry  chlorine  gas,  confined  in  a  bottle  together  with  glacial  aeetio 
^id,  does  not  act  u|)ou  it  in  tho  dark  and  but  slowly  in  diHused  daylight, 
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bot  quirkly  in  sunshine,  ao  that  ou  hot  dava  the  reaction  Boneiimet 
in  the  beginning  ami)unt«  to  an  explosion,  anj  on  openin>f  the  Ix^itle  iW 
reraUing  hydrochloric  ucid  rabies  out  with  fut-co.  If  no  e\{>tuMi*n  ia3u» 
piaco,  white  fumea  aro  fonnetl  which  condense  on  iUt*  up(*er  part  o(  tht 
Twsel  in  the  form  of  a  heavy  li(|ind; — ala<>  a  large  qnnntJtr  nf  hWf^ 
chloric  acid  gas  smelling  of  phosgene  and   prodacinj;    In  lin^ 

vatcr,  an  eflWt  which  maybe  attrihuted  either  l<>  the  i  ^  or  !• 
carbonic  acid; — ojralic  acid  and  terdUoraeetic  acid,  C'CPH.t)*,  cmoUia^ 
on  ike  sided  of  the  vessel ; — an  uncryHtalliKable  acid,  |>ri:Hiuc<>d  iii  puti- 
eviar  abaadance  when  the  glacial  acetic  acid  i#  in  ex?e»  [clilonoetic 
arid  tl  —  Mmetimes  also  an  oil  rcscmhliDg  Dutch  liquid,  but  difi*{tftl 
from  iKat  body  and  uIm  from  chlorofurm.  This  snl>8taure  is  moat  abui' 
antlr  fonne«i  when  the  acetic  acid  is  in  excess,  and  the  vessel  is  expo^J 
to  ISmUv  daylight;  it  partly  separates  on  mixing  the  wholo  litjaid  vitik 
vafbonaAe  uf  soda,  and  is  partly  obtnineil  when  tho  lit|uid  tbu^  aeutndiaed 
&»  sttl^ttfd  to  partial  dtstillalion,  the  oil  then  passing  over  Jirst.  (Daswv 
Amn,  CaWw.  Pkft.  73,  73;  also  J/m.  Duirm.  :i2,  106  ;  also  J.  pr.  C4*» 
17,  tM.)  —  If  tbe  dry  chlorine  acU  only  in  diflTused  <Uylight,  chloracfW 
M«1CH^H\0.  is  ftfoducetl    (Uhlanc,  A*.  Ann.  Chim,  Vhyg,  10.  211) 

CtawttateJ  aortic  aciil,  thn»agh  which  chlorine  gas  has  h(«n  paiad 
Ibr  tmmm  boar^  g^rte  uff  whea  dietiUed  a  strongly  enielling  rapoar.  wkici 
tliacti  the  fyes  paiafaliy  ;  beoides  this,  nothing  pistes  over  hut  cfalonikt 
Mtol  MsUe  aesd;  ao  sorcinic  acid  is  forumd.  (Liebig,  P<Mjg.  15,  J7U  J  — 
QU«A>I  aceCic  acid  exposed  to  sunshiue  in  a  bottle  liUod  with  cUorise. 
pRtdacv*  a  wUta  faaw  which  condenses  iu  the  form  of  an  oil  and  ts 
vryslals;  it  Ukawka  gives  off  a  ainall  qoantity  of  hytlrf>rhloric  ood  ^ 
WmI  a  Uirr*  ^aaatky  of  pboserae,  and  the  residual  liquid  contwos  Mn- 
cbWiic  acMl«  asetse  acM^  km  aa  oily  substance.  (Matt<mcci,  BibL\am. 
^A  l34.)^CMoridr  of  lime  distilled  with  an  equal  weight  of  aceutp  J 
yiaMs  a  lano  ^aaatity  of  chloroform  (Bonnet,  VII,  3i3);  so  hV 
4nm  cUmm  of  hmc  or  hjipocUorite  of  soda  with  aoeUto  of  Mda 
tMT.  KMlki.  sK^)— —  ftoiytfclaf  Ike  reaction  of  winr-riDcgar  wiUi  cUwiJrrf 


i.  f^— I'ar  4ttaolTW  vofy  tvadjly  in  acetic  acid,  and  decompoM*  « 
•Ktvir,  vitb  fa  — liw  of  brdrobromic  acid.  (Balard.)  It  icti  aaA 
\tm  Aim^ikim  cyociM^  iBd  Ibnu  a  li<{nid  containing  bromine ;  mmt- 
"  "  '  *   mtA.  (Matteucci.) —  Bromine  dtanlw 

ntion  in  aa  aqoeous  solution  of  acctil**' 
TWbfowtt  aolatioD  loees  its  colour  when  crapunicJ 
I4f«m«a«r«nth  tboaid  of  heal,  givingofrhnnaiL 
til*  aHfitim  brpobroinitos^  and   leaving  ao  b>^ 
X  Am^Pkarwu  19,  485.)  — /« 


4.  Aeolic  ami  boiM  with  amaw  /*#£r  or  Pmicdie  acid  yMdi  ^ 

»•  •iWt  water  ••*  io4i»»;  asfc^ilbj  it »"  •   '-Uteofsoda.*^ 

MmIMO  of  •Ua«Mprate«d  (Beach.  I'fiarm.  \7,V$r 

rwo  Mic  arid  ex^rto  ••  4MMf«falf  actioa.  f  Millon.)     Xiirie  iffi  « 
HUwU  vilWhat  ac««ea  on  wttsc  aci4  of  s^.  gr.  I  (H»7.  (Uarrac^.) 


«    A   aiUt«ll»of{HMMlaH<aaa«tdaa4M  V*  V'if'^blachAatvWi 
b4«l«<  tf^^i««  at  «aiMiio  aad  ffslpbaioM  acid  £«*«•  and  hydrat«d  tM«« 
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Jicii.  (Berxelins,  Lehrh.)  —  Glacial  arelic  acid  distils  off  undecomposcd 
from  its  mixture  witb  oil  of  vitriol  [11,  and  eveu  when  mixed  with  per- 
oxide of  muDganosc  and  sulpliurin  acid,  it  is  not  dceoniposod,  nor  doca  it 
yield  formic  acid.  (Mattcucci,  Ann,  Chim.  Vhys.  52,  134.) 

7>  Acetic  acid  slowly  reduces  teroxide  of  gold,  without  evolution  of 
carbonic  acid.  (Pelletier.) 

Ciimhinatiotit,  With  Water.  Aqiuotts  Acetic acUi.  When  it  contains 
much  acid  it  is  called  Concentrate  Vinegar;  when  more  dilute,  DUtilhd 
Vinegar.  —  Preparation  (p.  28-i).  —  Glacial  acetic  acid  absorbs  water  from 
the  air.  It  mixe^  with  water  without  much  cvohitiijn  of  heot  (Gehlen), 
but  the  act  of  mixture  is  accompunied  by  great  condensation.  (Mollerat) 
Glacial  acetic  acid  precipitates  many  boXis  completely  from  their  aqueous 
solution,  by  abstracting  the  water.  In  thid  manner  are  precipitated 
phobphate  of  maj^uefiiu,  mono-nrseiiiate  of  lime,  and  the  sulphates  of 
magnesia,  cerous  oxido,  glucina,  yttria,  alumina,  urunic  oxide,  man;^anoufi 
oxide,  zinc-oxide,  ferrous  oxide,  cohalt-oxiile  and  nickel-oxide.  But  the 
Iphutes  of  potofih  and  soda,  and  the  chlorides  of  ]K}ta«aium  and  tacfdiutn 
woe  not  precipitated;  neither  are  tlie  majority  of  nitrates;  hut  the  nitrates 
of  zinc,  cobalt  and  nickel,  itre  precipitated  on  tUu  addition  of  eul[thate  of 
potash.  (Persoz,  Ann.  Chim.  l^hyt.  fiJ,  4  43.)  — Glacial  acetic  acid  heated 
with  sulphate  of  soda  deprives  it  of  ita  water  i»f  iryDtallization,  and 
0Opar%tcs  it  in  the  atihydruus  8tate ;  on  tliC  other  bund,  unhydruUH  sul- 
phate of  ebda  dia*>olved  iu  hot  concentrated  acetic  acid  contaming  5  per 
oeut.  of  water,  crystallizes  on  cooling  in  combination  with  water  of 
crystallization.  (Sebille-Auger.) 


Prrcrntfiffe  qf  Glacial  Acetic  acid  in 
According  to  Muhr  (^hm.  Pharm.  31,  284,) 


the  AqueuuM  acid. 
[At  what  tempcralare ?] 


100 
99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
85 
85 
84 
83 
82 
81 


Sp.gr- 

Perc. 

Sp.  gr. 

Perc. 

Sp.  gr. 

Pcrc. 

Sp.  gr. 

Pcrc. 

1  -o&aa 

80 

1  073j 

60 

1-067 

40 

1-051 

20 

1  0655 

70 

10735 

59 

1-066 

39 

r050 

19 

1  0670 

78 

1-0732 

58 

1-066 

38 

1-0-I9 

18 

1  0680 

77 

10732 

57 

1  005 

37 

i-a4» 

17 

10690 

76 

10730 

56 

1-064 

36 

1-947 

IG 

10700 

75 

1-0720 

55 

1064 

35 

104ti 

15 

1-070H 

74 

1-0720 

51 

1  063 

34 

1*045 

14 

10709  i 

73 

1-0720 

53 

l-0t;3 

33 

1-044 

13 

1*0716  1 

72 

1-0710 

52 

1-0G2 

32 

1-042 

12 

1-0721 

71 

1-0710 

51 

1  OGl 

31 

1-041 

11 

1-0730 

70 

1-0700 

50 

1060 

30 

1  040 

10 

1-0730 

69 

1-070U 

49 

i-o:i9 

29 

1-039 

9 

10730 

68 

1-07  00 

48 

1-058 

28 

1038 

g 

1-0730 

67 

I0(>90 

47 

i-o:.n 

27 

1  036 

7 

1  07:10 

66 

i-06yrt 

46 

1  -055 

26 

1035 

6 

i-o7;io 

65 

lOdHO 

45 

1-055 

25 

1-031 

5 

1-0730 

61 

1  -OfiHU 

44 

1-054 

24 

1-033 

4 

10730 

63 

1-06HO 

43 

1-053 

23 

1-032 

3 

10730 

62 

1-0070 

42 

1  052 

22 

1-031 

2 

1-0732 

61 

1-0670 

1     41 

1051 

21 

l-02tf 

1 

Sp.  gr. 

1  027 
1-026 
1-025 
I  024 
1-023 
1-022 
1020 
1-018 
1-017 
1-0]  6 
1-015 
1-013 
1012 
1010 
100» 
1  007 
1-O05 
1-004 
1-002 
I -001 


'i 
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According  to  this  table,  an  acid  of  70  —  ftO  p.  c.  has  the  greatest 
specific  gravity;  but  between  00  and  76  there  is  but  very  little 
v&rialioD. 

Mollerat  and  Ad,  van  Too m  (./.  pr.  Chem.  6,  171)  have  also  given 
tftbles  of  the  specific  gravities  of  acetic  aoid  of  difTercDt  degrees  of  cod- 
centratioD. 


fa»  via  W  pM.  «r  vata;  tfar  4 
Ikft  «f  ^M»l  aaecir  mi  Wl  1 


■ft  B  WEa^  lMM,ft  talrttUj 

■f  ffcwphnf  u4  of 

witk  aiiVKMi  i^W 

wita  astraas  aciaaBa  attnc  axia^ 
tW  Chwcv  oC  wUdk  asMili  tba  blaa  eolaor  of  mtrotm 
Oa  fatilBarMHalaofarfawjAwlphitaafaitriettpd^aMaeaiiefllyt 
CijiUli  of  gtaeiai  aeetae  acid  filiffwl  la  a  taba  tliro«|k 
vkM  aotric  oxide  jeas  m  paaaed.  aacavc  a  fiae  Uae  ooloar,  aad  4«)iq3aa 
la  a  Uaa  la^ai^  aolMlifjriag  tt  Ike  otU  to  cnrfUlfiDo  tanioaa,  vhieli,  vka 
i— iiiul  in  water*  girv  off  gaa  fcaWea>  aini  aiove  badiarai^  aa4  hh 
«af4t  by  joMp*-  C^  f"!'^  aterie  axUe  ^u  Uroa|fk  vMliad  chry 
acHie  aod,  Um  latter  ao^axreB  a  jattov  eokoar^  coatxnvilljr  deeptmc  ia 
iaIaaHtjr  sad  nMcuiMiajr  that  ol  atbic  acid ;  it  thca  iMromaB  c«loaifa^ 
tb«a  ^reeaMb,  aftervafdi  ^j-Uac,  aad  iMUjalBKiat  ooloarlaai  aftia 
This  aiblaia  ao  kogvr  ctjsAaQiaM  at  +  0*.  fcecaaw  it  baa  abaotW  Im 
laocb  flMiitare  fnaa  tlia  gaik  It  gnrai  aff  aeareriir  aav  nitri«  oxid*  fa* 
wbaa  boiled,  bat  a  Uripe  muititT  aa  bciac  mixvd  witb  vatrr ;  it  taiw 
brown  wben  mixed  witb  oil  of  Titrt^  —  u  the  crywulA  of  gbMaa)  utti» 
acid  orer  which  the  oitroos  gaa  is  paoed  are  pneed  ia  aa  apaa  bate 
ther  <{o'MrklT  dcliqaeeca  ta  a  dark  Use  liquid  which  prea  aff  daxfc  nJ 
rafHMirs  when  heated ;  lad  theee,  when  paseed  iato  a  cold  taeaiver*  Oia- 
deSM  to  a  blac  liqoid  containing  nitroot  aoJ  arrtic  acid,  aad  Dot  tftfiJi- 
fymg  at  —  12*.  The  colonHee»  rccidnagirvc  off  dark  red  rspoarv  rrvfT 
time  that  it  ia  he^tcnl :  hat  even  ikfter  long-continaed  builin^  U  ^ 
retaiaa  nitric  oxide.  (Uetnecb.  J,  p.  Cknu.  28,  3$S.) 

ArETATKs.  —  Many  cnrbonatefi  aT«  not  dccoropoeeJ  hr  ai^tlr  aeida 
itjt  mo^t   ronrcDlnit*>d  i«tafe,  either  alone  or  on   Uie  aiidii  -nbti 

aJcoJiol ;  but   Jecoinpd^itioD   take*  place  immediately  on    :„.  _ 
water.  —  Acetic  aciu  in  il«  raoct  concentrated  «tat^  do«a  not  act 
carbonate  of  baryta  till  a  certAin  (quantity  of  water  Inv  lie^n 
(BcrtbolJet,  Stat.   CJtim.   2,  60.)  —  Glncial  acetic  acid  aad  ita  assl^ 
with   ahsolote   alcohol    do    not    dect>tnpoMi    carbouatfi   ot   Ume.    (2fa\ 
Diaertat.   3517;)  Unrerdorben,   Po^g.    11,    551;  Pelouse,   Ann.  Oi^ 
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Phyt.  50,  314;  aI»o  Pop(^.  2G,  343;  also  Ann.  Pharm.  5,  2C8.)  — The 
decomposition  of  carbonate  of  lime  by  glacial  acotic  acid  doea  not  t:ika 
place  either  on  continued  boiling,  or  in  tfie  Torricellian  vacuani,  or  under 
a  pre&suro  of  10  ntnioMplicres.  Lime  obtained  by  i^iting  marble  dvsip- 
pears  immediately  in  glacial  acetic  acid,  tli?soIving  as  acetate  of  lime  in  tbe 
exceed  of  acid.  Tlio  dry  cnrbonatea  of  potash,  soda^  zinc,  and  lead,  are 
decomposed  pretty  quickly  by  glacial  acetic  acid  ;  the  carbonates  of  baryta, 
atroutia,  ami  mngne-fia,  very  slowly;  but  as  soon  as  water  is  added,  the 
decomposUion  becomes  violent.  A  mixture  of  1  vol.  glacial  acotic  acid 
and  several  volumes  of  absolute  alcohol  does  not  decompose  either  of 
Uiese  salts,  the  decompositifm  only  taking  place  on  the  adilition  of  con- 
siderable qnantities  of  water.  If  then  such  an  alrobolfc  mixture  be  passed 
Up  to  a  concentrated  solution  of  carbonate  of  pot;ititi  blaridingover  morcnry, 
the  c^irbonatc  of  |>otash  is  precipitated  from  its  aqueous  solution  by  the 
alcr  bol,  withont  decomposition,  and  in  the  form  of  a  granular  pnwdan 
(Peionzc.) 

Tli»»  alkaline  monoacetatea,  and  the  monoacetatea  of  ma^esia,  zino, 
and  loaij,  exhibit  a  slight  alkaline  reaction.  (Morvean.)  Most  acetates 
wbpD  snbjectcd  to  dry  distiilatinn  yield  acetone,  an  empyreumatic  oil 
(durnasin  r=  mesitio  ether  —  C'-IP'^O'),  and  carbonic  acid.  Tlie  acotatoa 
of  tlie  fixed  alkali?,  when  carefully  distilled,  are  almost  wholly  resolved 
into  acetone  and  alkaline  carbonate,  but  if  rapidly  di-slilleil,  they  also 
yield  empyreumatic  oil: 

2C*HmaO*  =  2(BaO,CO*)  +  C*H«fr. 

Tlilfi  simple  decomposition  succeeds  best  on  carefully  beating  dry  acetato 
of  liaryta;  the  acetone  which  passes  over  does  not  redden  litmuts  and  the 
residual  carbonate  of  baryta  contains  only  a  trace  of  charcoal.  If,  how- 
ever, the  beat  be  too  saddenly  applied,  a  certain  qnantity  of  empyreu- 
matic oil  ^oes  over  with  tbe  acetone,  and  charcoal  roniains  in  the  residue, 
part  of  the  evolved  acetone  being  in  fact  decomposed  by  the  strong  heat 
into  this  oil  and  charcoal.  (Liebig,  J*og<f.  24,  201.)  —  The  earths  and 
heavy  metallic  oxides,  having  less  affinity  fur  acetic  acid,  allow  a  larger 
or  smaller  quantity  of  it  to  pass  over  uiidecomposed,  another  portion 
b«ing  resolved  into  acetone  and  carbonic  acid,  and  if  tbe  hi'at  be  strongs 
aJeo  into  empyreumatic  oil  and  charcoal ;  nioreovcr^  several  heavy 
metallic  oxides  are  at  the  some  time  reduced  to  the  nietaUio  state,  with 
formation  of  carbonic  acid  and  water.  The  residue  therefore  ooneista 
either  of  metal  or  oxide,  mixed  wiih  charcoal.  —  The  formation  of  acetone 
by  dry  distillation  is  characteristic  of  the  acetates  (and  of  the  citrates), 
inasmuch  ji»  no  other  salts  yield  that  product.  —  For  Chmcvix'  tables  on  tho 
behavioar  of  tbe  iiidividunt  acrtate^it  vrbcD  ;4ubjc4:te(l  lo  dry  dicttillntion ;  vid.  {Gttb.  32, 
179.)  —  All  acetates  mixed  with  largo  quantities  of  the  hydrate  of  a  fixed 
alkali,  and  heated  to  a  temperature  considerably  below  redness,  arc  com- 
pletely refiolved  into  marsh-gas  and  alkaline  carbonate.  (PorsoiBj  Dumas, 
Ann,  CItim,  rkys  73,  02;  aleo  J.  pr.  Chevu  21,  260)  : 

C'H'KO*  +  HO.KO  =.  ZCKO.CO'  +  C=H<. 

Snch  ft  decomposition  takes  pliure  when  1  pt.  of  crystallixod  acetate  of 
«oda  is  heated  with  4  \>i».  of  baryta  or  with  I  pt.  hydrate  of  pota-sb  and 
3  ptfl  of  lime.  (Dumas.)  —  Acet;ite  of  pot;i:*li  (and  probably  aUo  other 
fixed  alkaline  acetates)  mixed  with  arsenious  aciil,  and  slowly  heated 
to  redness,  give  oil'  alkarsiii,  together  with  other  products.  (Cadet, 
BoDsen.) 


viOW 


tC«H>KO*  ^  A«0«  -  C«PA«0  ^  1(EO.OOO  '•'  >CO*. 


If —ibefiJ  W  p^^qrt,  wXk^mm  wtt  be  Iwe-i,  mhI  — y  b 
KcayiiMJ  by  iti  wrHbfe  oJaT.  (Bohil)  TW  ^tae  a^immm  mIc 
off  MccBtc%  csfedallf  ikM  «ff  the  alkalM  sad  earthfi,  dccoapM  ^ 
keeping,  vUk  fiwiiliiw  off  carhoMtea  mad  Cbs^.  —  Y.  A  wotal 
off  aa  allEaliae  acetele  left  to  Maad  ia  eoatact  witli  potrtljraf 
■ana,  patvid  fiver,  aslrtiea  off  eaabia,  ar  fceer-/BaW,  m  e*- 
a  a  few  weeks  iata  caHMwate,  (WaAaar,  Jaa.  PAian.  78,  SN; 
•TeArvifer.  1851.  375.)  T  —  Acetateo  treataa  wtUb  ralpliarM^  phMftkcnc, 
kydfockloriC)  or  aitne  acid,  gm  eat  tke  odaar  eff  aeKic  acid.  —  A(«lkt» 
dMlledwiib  dilate  Miphaneecid  yield  a  dtetslbte,wl)icli.  wben  B^tittl 
vilk  oxiddof  Icadat  otdiaarf  temperatatee,  aoqaires  aa  alkalioe  readiM. 
(LMiifr-)  —  All  aeatia]  aeetatea  diasolve  in  water,  and  noct  of  tbm 
readil/.  Solattoos  af  fcrric  adta  dilated  till  tkry  exlubit  a  pale  ydtov 
tint,  are  eolooied  reddirii  yellev  liy  aolatieBS  of  the  aeatral  aeetatM ;  son 
rontvntrated  ferric  M>]at]on«  actinire  a  red-brown  eoloer.  wbicb  Itovrrrf 
changed  again  to  the  original  yalow  on  the  additioo  of  a  few  droft «/ 
bydrucUIuric  acid.  On  boiling  tbe  mixtare  of  an  alkaline  acetate  mM  i 
lerrie  or  cbrotnie  nlc  tbe  iron  or  chromium  id  thrown  down  as  a  bavicnll 
of  the  Meqoioxide.  —  The  aqocons  eolations  of  other  acetates  ad>l*^i  ' 
saercnrotts  nttnite  or  eilrer-nitrate  tbrow  down  delicate  white  thvm^ 
Males  of  mercuroDs  aoetate  or  eilrer-aoetite. 

Acetate  op  AsiMOXIA. — a.  ^evfro/.  — In  the  state  of  aqoeoos  wo^ttkm 
OiftrUm*  ATrmUreri.  —  To  obtain  the  aohydrons  salty  glacial  acetic  adj  or 
tlw  acid  salt  heated  till  it  melts  is  minrated  with  dry  am raon local  ^ 
(Liebig,  CAim.  or^.)  —  Strong  vinegar  and  strong  ammonia  prodacegffot 
beat  when  mixed.  (Geiseler.  .V.  JSr.  ArtA.  11,  S40.)— Thl«  oalt  so  dii- 
cnlt  to  obtain  in  the  crystalline  etate^  because,  wben  il«  aqueous  eolntioab 
CTOfiorated,  it  givea  off  ammonia  and  is  converted  into  the  acid  Bait.  Tbo«* 
•on,  (Ann,  Phil.  14,  145),  by  dissolving  carbonate  of  ammonia  in  Atnof 
acetic  acid.  an<l  evaporating  the  filtrate  in  vacuo  over  oil  of  vitn^ 
obiaine*!  thin  pri^^ms  which  reddcnc<i  litmus  but  feebly.  The  aaaw* 
Holotion  of  this  «ilt  obtained  by  paturating  aqneons  acetic  acid  witi*  €a^ 
Ininate  of  ammonia  or  pure  ammonia,  itf  tnm-parcnt  and  colourlvo*;  ^ 
a  (peculiar  odour  and  a  cooling  pungent  taste;  liecomea  alknlino  when  kef* 
in  the  dilute  sL'ite,  tbe  acetic  acid  being  dt.'coni]K>eed  and  cjLrbonale  «f 
ammonia  formed  together  with  flocculent  matter;  an.l  is  ronvcrtcd  by  h«' 
into  a  eolutioQ  of  b,  —  Chlorine  decomposes  p:i  *i^ 

formation  of  sdlnmmoniac.  (L.  A.  Buckner, /^^ .  n  i^ 

aqucouR  volution  is  left  to  evaporate  in  Bunshine  in  a  shalJow  dteh  plaieJ 
under  a  bell-jart  it  bcoometi  syrupy  without  ttiming  ^oar;  and  if  after 
wards  niixea  with  a  concentrated  polution  of  chloride  of  calcima,  ^ 
bccomc«  heated,  and  forma  so  thick  a  mixture,  from  separation  of  aovtalt 
of  lime,  that  it  does  not  run  out  when  the  ressel  is  invertCfL  (brendodf. 
Bfperi.  55,  321.')  —  [Respeciing  the  prepamtion  of  Sp-  Min«Jrn«ri.  wid,  Uf*u«*T 
Mobr.  {Ann,  Pkerm,  31,  277.)]  ~  The  salt  is  soluble  in  alcoboK 
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IT  From  tlic  f^ummy  liquid  formed  on  ablating  a  solution  of  acctato 
of  uninionia  with  recently  precipitated  and  still  inoi^t  mercuric  oxiilo. 
Hirzcl  (ZcUdir.  Fkarvi,  1851,  2;  JahretUr,  1851,  437)  olttained  crvtitalit 
which,  when  recrystallized  by  spontaneous  evaporation  of  their  eolutiou 
in  cold  water,  yieldctl  transparent,  colourless,  rectangular  tiiMcs,  having 
the  compoaition  C'H^(NH*)0\H^O.  Th«y  were  very  boIuWc  in  water, 
almotit  insoluble  in  alcohol,  amclt  of  acetic  ucid,  and  decompofied  gradu- 
ally on  exposure  to  the  air. 

h.  Acid.  —  1.  A  dry  mixture  of  eal-ammoiiiac  with  an  equal  weight 
of  acetate  of  potash  or  lime  gives  off  ammonia  when  heated,  and  yields 
the  acid  suit  in  tha  form  of  a  crystalline  sublimate.  When  llie  saturated 
solution  of  thiu  mixture  is  kept  in  a  well  cluhud  bottle,  long  ncetlles 
separate  from  it,  {Berzulius,  Lehrb. — 2.  The  acjutHiUs  solution  of  the 
neutral  salt  givee  off  ammonia  when  evaporated,  turns  acid,  and  finally 
solidifies  in  a  radiated  ma-ss  on  cooling.  The  crystals  fuse  at  7(J',  and 
fcubllm©  undecomposed  at  121^.  Thoy  redden  litmus  aud  Jeli(|ue»co  in 
the  air.  (Lassone,  Crell.  J.  5,  71  )  This  salt  probably  contains  2  At. 
acid,  c«>rrcsponding  to  the  potash  and  soda-salt. 

Acetate  op  PoTASU.  a.  Ncutra!.  — FoHafrd  Earth  of  Tartar,  Otbfdtterte 
Weirmlrinerdet  Bt^ttererde,  icifderderyentriHer  Weirutein^  Terra  fiitmta  TartaA^ 
Arcattnui  Tartan,  TartantA  regentratut. 

Preparation.  1.  By  neutralizin;;:  carbonate  of  potash  with  acetic 
acid  evolved  from  an  acetate  by  sulphuric  acid,  and  evnporating.  —  If 
instead  of  acetic  acid  thus  preparetl,  we  use  distilled  vinegar  c<fntaining 
more  or  leiw  matter  (extractive  or  gummy  1)  which  )«  browned  by  pot- 
ash, the  mixture  must  be  evaporated  with  continu:d  aildition  of  acetic 
acid,  Bo  that  the  potash  may  never  be  in  excess  from  evaporation  of  the 
acutic  acid,  aM  that  would  cause  browning;  —  or  the  mixture  may  be  evapo- 
rated without  this  precaution;  the  concentrated  liquid  (Jccolorizcd  by 
boiling  with  charcoal-powder;  and  the  filtrate  evaporated  to  dryness, 
after  being  neutralized,  tf  uecesfrary,  with  strong  acetic  aciO;  —  or  the 
mixture  may  be  iinnieiltately  eviiporjied  to  drvnoati;  the  brown  Huline 
mfusA  fuKcd,  eitlier  alone  or  with  the  addition  of  one-tenth  of  its  weight 
of  charcoal-powder;  the  fused  maffl  dissolved;  the  licjuid  filtered;  any 
carbonate  of  potash  that  may  have  been  reproduced,  neutralizL*d  with  strong 
acetic  acid;  aud  the  solution  evaporaicil  to  dryness.  If  the  ueetic  acid 
has  been  neutndired,  not  with  carbonate  of  poia*ih  prepared  fmni  the 
tartrTito,  but  with  pearl-ash,  the  resulting  acetate  contains  a  coiisiilerable 
{quantity  of  chloride  of  potassium  and  sometimes  also  sulphate  vf 
potash , 

2.  By  precipitating  an  aqneous  Bolutton  of  neutral  acetate  of  lead 
with  carbonate  or  sulphate  of  potaf^h  in  equivalent  proportion,  Be|»aratiug 
the  la^t  tnces  of  lead  by  sulphurLlted  hydrogen,  and  evaporating  the 
fihnitc  to  dryness.  ^  ^V/rfiotirri/-  of  potash.^  eapecially  that  which  is  pro- 
pared  from  cream  of  tartar,  is  preferable  to  the  sulphate  for  this  purpose. 
It  rauet  be  added,  cold  or  gently  wanned,  to  the  lead  solution,  till  the 
mixture  [-lightly  reddens  turmeric  pB}»er;  the  ]ii|uid  filtered  after  eevcral 
hours;  sul)thuretted  hyilrogen  passed  through  it  for  ten  minutes;  the 
liquid,  which  thereby  becomes  brownish,  hcate<l  till  black  Bakes  separate 
from  it,  then  acidulated  with  somewhat  concentrated  vinegar,  digested 
for  a  while,  and  lastly  filtered  aud  evapurateil.  (Wackenrodor,  iV.  Br, 
An:h.  15,  171) 
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ETIITLENE:   PRIMAllY  NUCLEUS  C<H<. 


When  acetate  of  lead  is  precipitated  by  *w//>Aa<tf  nf  fy>ta$hi  then 
pliale   of  lead  carries   down    with   it  a  quantity  of  siilplmte   of  pot 
^^reater  as  tbe  mixture  U  colder  and  more  ooocentratod;  and  if  eijuiral^i 
qnnntities  are  need  (100  pt«.  acetate  of  lead  to  £73  sulphato  of  potash] 
a  large  quantity  of  nndecompo^ed  sni^r  of  lead  remaina  in  tb«  liqi 
Ab  this  inconvenience  is  to  be  avoided  on Iv  by  the  use  of  lai^  qi 
tilies   of  water,  and  by  several  hours'  boiling,  it   is    bettor   to 
excess  of  sulphate  of  potash.     To  a  builing  solution  of  100  pts. 
of  lo:id  in  a  fourfold  rjuantity  of  water,  add  150  ptd.  sulphate  of 
dissolved  in  a  sixfold  quantity  of  water;  boil  for  a  quarter  of  an'    _ 
decant,  filter,  wash  wrll  with  boiling  water,  evaporate  the  Bltrate  to  J 
its  bulk;  remove  the  remaining  lead  by  sulphuretted  hydro^n;  concf 
trate   the  filtrate   so  far  that   the  sulphate  of   potash    may  cry^talli 
out  on  cooling;  nnd  evaporate  to  dryness  the  liquid  decanted  thfrefroo. 
(Tromnisdorff,   Taschmb.    1825,  1.) — The   same  proccsa   bad  be«2i  pi 
viously  recommended  by  Pontet.   {J.  Phmin.   1,  20.?.) 

The  dry  salt  melts  helow  a  red  beat,  to  au  oily  liquid,  which  t^k 
cooling  solidifies  in  a  while.  opn<|iie,  cry«talline  ma«s.  If  it  he  nirhM 
in  a  sfioon  and  then  left  to  cool.  long  ciystaja  grow  out  of  the  ina«%< 
their  fornix  being  particularly  beautiful  if  the  salt  has  u<»t  been  coio- 
plotely  mclterl.  (Marx,  J.  pr.  Chfni.  24,  142.)  —  The  nqaeons  solutiaa, 
if  gradoally  evaporated  and  stirred  all  the  while,  becomes  covered  wiili 
a  crut-t  of  nnhydrous  salt,  which  nniews  itself  as  fast  as  it  is  «kimmod  tilT. 
till  the  whole  liquid  is  converted  into  n  dry  pulverulent  moss.  A  wJn- 
tion  highly  roncentnited  by  evaporation,  and  then  left  to  stand  for 
time  in  the  cold,  yields  large  transparent  prisms  of  the  hydra t<A< 
The  bait  ha«  a  warm  and  pungent  saline  taste. 
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Acetate  of  potash  subiccted  to  dry  distillation,  yields  acetic  acid, 
acetone,  empyreumatic  oil,  water,  carbonic  acid,  a  oombastiblo  ffa*»  ttJ 
carlionate  of  potash  mixed  with  a  small  quintity  of  charooaL  (imaisit- 
doHT)  According  to  Fourcroy,  the  residue  is  pyrophoric.  bot  aooordin^ 
to  Proust  it  is  not.  —  [For  the  furmation  of  alkaraiii  by  hntiBi;  wHtate  af  f^aik 
ni(h  nriM-nintw  Brid,  rid.  p.  2?16.]  —  When  acetate  of  potAdi  is  boated  «ilk 
aqucons  hv{H>chloroiis  ucid,  acetic  acid,  chlorine,  and  a  small  qnaniitT*^ 
oxviren  nre  evolved,  and  chlorate  of  potash  formed.  (Balanl.)  Tb«All 
dissolved  in  a  large  uuiintity  of  water,  cli.ingn*  after  some  til 
carbonnte,  with  fonuBtion  of  fungi.  — Triturated  with  iodine  it  i 
an  iniligo  cfiloiir,  which  ch.anges  to  brown  on  the  addition  of 
((Jrundner.  V(»gel,  S.  Jir.  Arrh.  1*>,  153)  —  The  salt  deliqiMMxv  wiy 
easily  in  the  air;  dissolves  at  2''  in  0  531,  at  13'S)''  in  0-437,  ai  88-5' ii 
O'iiai,  and  at  62"  in  0203  pis.  of  water.  (Osjinn  )  A  svdution  aaUraiflrf 
mt  the  boiling  heat  contains  only  0  12.=!  pt  w:itcr  to  1  pt.  salt,  and  Wi 
At  Ifif* \  (Berxelius,  LfkHt.)  —  It  dissolve?  in  3  ptji.  of  cold  and  2  pts.  af 
hot  abfiolnto  alcohol.  (rVstonches.)  Carbonic  ncid  gaa  p-i99rd  thtvafi 
a  solution  of  the  naU  in  alrohol  of  07  p.  c  or  in  abcoloto  atcolipL 
throws  down  a  coiisitlerabie  quantity  of  carbonate  of  potavh,  wai 
modooes  a  )iM^  quantity  of  acetic  other.  (Dtilereiuer,  Ann^  /i«rm 
U,  S09.) 
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R.  Bificftatr.  —  When  »tron)[r  acetic  acid  in  excess  is  evaporated  in 
contact  wiili  neutral  acetate  of  potasb,  the  1>iacetato  crystaHizcs  from  tlie 
residue  iu  nacreous,  rery  flexible,  and  easily  deft  needles  aud  laminu}, 
wliich  nmy  be  dried  between  filtering  |Mipcr;  or  if  the  mixture  be  slowly 
co<ded,  in  long  flat  prisms  belonging  to  tbo  right  prismatic  system.  The 
salt,  after  being  dehyiirated  in  dry  air,  loses  only  002  ur  '003  of  itB  weight 
by  exposure  to  a  bent  of  120"^  iu  vacuo.  —  It  meltd  at  about  \iS\  giving 
ofli*  a  mere  trace  of  acid,  the  separatiou  of  which  m  probably  duo  to 
luoietnro  in  the  air,  and  solidifica  again  in  the  crystalline  form  on  cooling. 
At  200'  it  boils,  gives  off  glacial  acetic  acid,  the  heat  riiiitig  to  .'JOO^  jiud 
leaves  a  residue  of  mononcctate  of  potash,  whi^h  at  a  still  liigher  tempe- 
rature likewii^o  melts  and  is  doconipose<l.  —  When  the  salt  is  expoM?d  to 
a  current  of  aqueous  vapour,  dilute  acetic  acid  goes  off",  and  raonoacetato 
of  potai»h  remains  lieliind.  —  [An  cjainple  of  rfciprot-nl  nffiniiy.  acfonliiig  to  the 
qufintity  of  wntcr  prr<if>nt.]  —  The  ai^d  srilt  deliqnetfces  in  (be  air,  but  not  so 
quickly  na  the  neutral  salt.  It  dissolves  sparingly  in  cold,  abundantly  in 
hot  alcohol,  so  that  the  hot  solution  solidifies  on  cooling;  oti  boiling  the 
solution,  alcohol  containing  acetic  acid  is  evolved.  (Molseus,  Cvmpt.  rend, 
\9,  611;  aba  /.  pr.  Chan.  33,   449.) 

J^ed  at  120**  in  mcho.  MeUent. 
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On  adding  acetic  acid  to  a  concentrated  solution  of  fluoride  of  pntas- 
Binm  iu  sufBciont  ipimtity  to  neatntliKe  it,  and  evaporating  carefully  to 
dryi»o?8  to  drive  off  any  excess  of  acetic  acid  (if  t<»o  much  heat  were 
applied,  all  the  acetic  acid  would  go  off),  there  remains  a  compound  which 
exhibits  a  neutral  reaction  when  dissolved  in  a  small  <|uiuttty  of  water, 
but  becomes  acid  on  dilation,  the  acetic  acid  then  uniting  again  with  the 
water.  (Berzelius,  Pogij.  1,  12.) 

Acetate  op  Soda. —  a.  Ne\Ural.  —  KryntaUUirte  niiittertrdf,  TerrafoUatM 
Tartan  crygtatiitat/ilh.  —  Obtained  by  neutralizing  distilled  or  concentrated 
vine^^  with  carbonate  of  soda  and  evaporating,- — or  by  precijiitating 
acetate  of  lead  with  excess  of  carbonate  of  soda,  evaporating  the  filtrate 
after  neutralizing  with  acetic  acid  and  treating  with  suljthnretteii  hydrogen, 
-^nnd  leaving  the  solution  to  crystalline  in  an  open  (li,sb.  The  cryj*tals, 
after  being  freed  from  tho  mother-liquid,  are  liebydraled  liy  heating  and 
etirring  tbem  about  all  the  lime.  —  The  dry  salt  i:*  wfiite  and  fu:^ible,  sus- 
tains, aocor<ling  to  Tfionison,  a  heat  of  2n8^  writhont  decomposition,  and  does 
not  begin  to  char  till  it  is  heated  to  315'.  —  If  the  dry  salt  Ix^  fused  and 
left  to  cnol  in  a  large  platimmi  spoon,  it  separates  suddenly,  while  still 
fluid,  from  the  sides  of  tbc  spoon,  brcomea  crystalline  in  the  middle,  and 
covers  itself  with  a  crn>it,  through  which  a  number  of  narreons  crystals 
shoot  out  from  the  inlerinr,  {  of  an  inch  long  and  broad,  and  having  a 
great  number  of  sharply  dciined  faces  to  which  cleavage-planes  cor- 
respond. By  exposure  to  the  air  these  crystals  bec<mio  dull  and  pul- 
veroicnt.  (Marx,  Schw.  .1_>,  300.)  —  Tlie  experiment  does  not  alwaya 
«oooeod,  the  salt  often  (solidifying  quietly  in  a  radiated  crvfe^talline  nia«a. 
A  portion  of  the  salt  which  \xa»  once  exhibited  this  phenomenon,  duea 
not  exhibit  it  again,  or  at  least  but  imperfectly,  if  melted  a  second  time, 
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tke  cmrt  viMch  kirmm  ea  t^  mrbee  W  piereed.  Tbe  pe««Ii 
vlotioii  in  wlcr  aAil  erapormtMia,  bat  it 
acid  Bsd  era^otBiMfn;  heiicB  iu 
SDee  MCMi  t«  arue  6va  Idob  of  Mrtie  add  at  tJ»e  aroowi 
(St^wn^ger-Seiddri.  &*v.  54,  -27.)  —  The  nit  ^ieUa  by  dr 
a  wiwtTe  cf  1  xoL  cas4»oBw  acid  pa«  and  1  roL  ■■nh  gai  a  ^rowa  U( 
camaktiag  of  water,  aeetic  acid,  enp/reomatie  oil  aiul  acetone,  and  )m 
ruhmm^  of  aoda  nixed  with  cfaarmL  (TronandoHr)  Aortate  of 
in  crjMalGiing  from  water  exbilnU  reiy  ctrOdaigl^-  the  aaomaljr 
in  vol.  I,  fp.  9 — 13.  Tlie  bjdrated  ci7«(a]s  are  tratufiareiil 
beloof^iag  to  the  oUiqae  primatie  tyUen.  /ly.  113;  di'arage 
to  I,  «  and  u;  iiu  or  «'=104^2.V;  ■':«  aboni  =136;  ii/=l\ 
ir:tt'=M»  80';  tt:m=137'  45';  y:i=l32=  15';  a:i^l5C*  54';  u:l 
135°  30*.  (Brooke^  Jrm.  Pka.  22,  39.)  The  cryFtals  kave  a 
bitter  taste,  effloreece  &lightly  in  the  air,  completely  at  a  moderale  best, 
and  melt  below  100'. — ^Tbe  salt  yields  with  ioditic  a  black-riolet  Bux- 
tore,  wfaicK  beoontea  ydlowicb  brown  wbeu  brougbt  in  contact  villi 
water.  (Vogel.)  It  dieeulree  in  2*86  pt«.  cold  water  (^Bergmao);  ta 
3*9  pta.  at  6**,  in  2'4  pts.  at  37,  and  in  1'7  pt  at  48^  (OiJduin.)  A 
solution  saturated  at  a  boiltne  beat  contains  0*48  pt.  water  to  1  pt  lalt, 
and  biiils  at  1*24*4'.  (BerzeltUft^  Lfhri.) — A  solution  of  1  pt.  of  il>e 
cryetallised  bait  in  2  pte.  water  ba.^a  deneity  of  1*100,  and  Iwils  at  10<T6  , 
in  5  pta.  water,  lOtfO  and  101  7  ;  in  10  pu.  water,  1-030  and  lOO-^. 
(Brandes,  Br,  Arch,  22,  147.)  —  The  #alt  diMotres  in  21  pt«.  of  boiliax 
highly  recti6M  spirit  (VVvnzcl),  and  \&  prccipilate«l  from  tbe  cold  fiolutiao 
by  etuer  in  tbe  funn  of  a  vry»lalliue  powder,  (liobercincr.) 

Drjf,  Beraelias.  Gehlen.  Wenael.        Bickir. 

N»0 31-2  ..„  i7-96     ,«     38*311     S7»3    39-57     "■« 

e*H»0» il'O  ....  62*04     ....    61C99     „ 62-07    WM »* 


CH"N«0*.-  82-2  «.10000 


100000    „  100-00 


10000 


lOH 


N«0    .„ 

6Aq    


OyMtatlizfd.  Benelhu. 

31-2  ....  22'91  22-9« 

510  ....  57-44  36-95 

54-0  ....  39*65  40  11 


C*H*N.0*  +  6Aq    136-2 


lOO'OO     100-00 


From  a  more  dilute  Holution,  Authou  (Rrperl,  76,  340)  onoo  in 
obtaiuotl  crystals  containing  4D  5  p.  c.  (0  At.)  water. 

h.  BiaeetaU.  —  Mentioned  by  Graham.  {Lehrb.) 

SufpJkiUKtate  of  Soda  f— When  aoetate  of  lime  ta  deoompoaed  bf 
uulpbnto  of  f<(Mhi  in  exocas,  or  even  in  less  than  tbe  equivalent  qaaatitr, 
purl  of  the  Hulptiato  of  aoda  renmints  in  the  liquid  undecomponed,  and  IM 
crystala  wliicli  sopuratc  on  eviiporatin^  the  tiltrate  contain  6*2  pcroROb 
uf^auljduitu  of  8(m1u  united  with  tbe  acctato.  (Mill,  ^nii.  /*hii.  26,  113^) 

AcRTATR  OP  LiTHiA.  —  Tlio  Salt  dehydrated  by  fusion  ia  wbita  s&J 
opnque.  At  an  incipient  re<l  beat  it  fuaea  to  au  oil,  which  frotba  up  si* 
higher  tttmiicrninro,  emittinir  the  odour  of  cmpyrcutnntic  oil  and  acelAsr. 
and  wbrn  hi^titrd  in  tbe  blowpipe  flnnie,  suddt^nly  burne  awav  witi>  • 
beautiful  viulet-rcd  fliune,  leaving  a  mixture  of  charcoal  and  cariiooatvoT 
lithia.  —  From  the  aqueous  solution,  it  crystallizes   in  hydnred,  rt^i 
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rhomLic  prisms  an  inch  lon^,  and  often  with  their  acute  lateral  edges 
tnincateil.  It  tume  rcdilened  litmuB  btiiCj  and  liu^  a  mitd  taste,  sweetish 
at  first,  but  aftcrwardg  airrp<^nbly  wiHno.  —  The  crystals  do  not  etflorpsco 
in  drv  air;  they  fuse  partially  at  49°  and  completely  at  70  \  formini^  a 
viscid  liquid,  winch  at  25"  ^dvee  ofl'  water,  becomes  more  viscid,  and  on 
coolinp  solidifies  to  a  tranepjinMit  moris.  It  also  Bolidifies  when  more 
strongly  heated,  awellini;  up  at  the  same  time.  —  It  does  not  deli<]iiosee 
in  moist  air.  1  pt.  of  the  wilt  dissolves  at  JJ"  iu  0*2833  pt,  (therefore 
less  than  oao-tbird)  of  water,  forniini;  a  solution  which  solidifies  com- 
pletely at  +4''.  At  14°.  it  dissolves  in  iGl  pt».  alcohol  of  ap.  gr.  O'SI 
and  sparingly  also  in  ether.  (Pleischl,  Zeitsrhr.  Phyn.  v.   W.  4,  iOS.) 

Arfwedson  &  Turner  (Ed,  J,  Sc.  3,  467)  obtained  the  salt  merely  iu 
the  form  of  a  gummy  maijs,  which  yielded  a  gummy  sotulion  with  a 
email  qnantity  of  water. 

PH$rd.  Cryttatlized.  Pleisclil. 

LO  14-4     ....     22-02  LO     ...     Mi  ....  14-20  13-91 

C*H»0>  ...,     51-0     ....     77-98  CnPCP    510  ....  SO-.IO  4^31 

4  Aq     ....     36-0  ....  35-aO  36*78 

CWLO*  ..     65-4     ...10000  +4Aq  ...  101'4     ....  lOO'OO     100  00 

Acetate  OF  Barvta.  —  Obtained  by  decoinpoain/j  carbonate  of  barvta 
or8ulj>hide  of  bariurn  with  strong  acetic  acid,  then  filtenrii:,  and  evajK)- 
ratinjb;  to  tho  trystiUizing  point.  The  Rait  obtained  by  procipitiiting 
sulphide  of  barium  with  acetate  of  lead  has  an  unplea-mnt  odour. 
(Funcke,  Bt\  Arcfi.  4,  208.) 

The  dry  nnlt  obtained  by  heating  the  orystali  to  100'  is  a  white 
powder.  When  stibjerted  to  dry  distillation,  it  i8  almo.st  wholly  resolved 
iuto  acetone  and  carbonate  of  baryta  (Chenevix,  I.iebig);  and  when 
heated  with  pola^-sium  or  sodium,  it  is  resolved  without  uppoaranoe  of 
fire,  into  alkali  and  charcoal.  (Gay-Lusaac  &  Thenard.) 

The  concentrated  aqueous  solution  of  the  aalt  left  to  evaporate 
spontaneoualy  in  summer,  yields  flat,  four-mded,  bevelled  prisms  containing 
1  At.  water.  (Bucholz,  A.  Tr.  I,  2,77;  Mitacherlich.)  ^  By  cooling  a  less 
saturateil  solution  t«  0°^  it  is  ea^y  to  obtain  crystals  wirb  H  At.  water,  which 
are  isonmrpiious  with  those  of  neutral  acetate  of  lead.  (MitHclierlich.)  They 
are  large,  tnin.spiirent.  shining'  pririms,  belonging  to  tho  ublinue  prismatic 
system.  Fhj.  90**,  witbouc  the  /-face;  cleavage  distinct  parallel  (o  t,  less 
distinct  parallel  to  /,  indistinct  in  a  direction  perpendicular  to  i  and  i; 
u:ii'=120'  8'  (12G''  .02'  according  to  Bernhardi);  (i:i=ll6'  56'; 
•  :t  =  113"  12';  »:/=rl00"30';  t\J  hackmirda  —  HB"  18'  (Brooke,  Ann. 
Phil.  23,  365);  comp.  Bernhardi  {Sckw.  4,  35),  who  found  several  addi- 
tional faces.  —  Tho  crystals  effloresce  in  tho  air  but  retain  their  form. 
(Gehlen  )  They  have  a  pungent  odour  and  slight  alkaline  reaction. 
They  dissolve  in  1 '2  pts.  of  coM,  and   11   of  boiling  water,  and  in  100 

fits,  of  cold,  and  67  of  bojlioij  hydratcd  alcohol  (Buchoh),  but  are  inso- 
ublo  in  absolute  alcohol  (Scblicper). 

Gay-Lu8«nc 
Dritd  at  100*.  Richtcr.  Bacholz.         &  Tlicnanl. 

B«0    76*6     ....     6003     594     6056     56-83 

C<H»0*  51-0     ....     39-;>7     40-6     39--I-I     4317 


C*H»BaO«  ....  127-6 


lOOOO    lOO'O    lOO'OO 


100  00 


ETHYLENE;   PRIMARY   NUCLEV8  C*H<. 


Cn/ttafe  vith  \  Ai. 

Bun „ „..„ 76-6 

OH-O*   . « 510 

Aq    « 9-0 

Water. 

....     56-08 
....     37-33 
....       6-59 

....     5G-70 
....     36-93 
...       637 

C«H»BaO«  +  Aq  136*6 

Oyatale  with  3  M,  Water. 

BaO «.     76-6     .. 

C<UH>»  .^ « -...     510     .. 

3  Aq - „ ^ 27*0     .. 

....  lUOOO 

..     49-55 
.,     32  U9 
„     1746     .. 

Hit*ch«rlich. 
37-5 

+  3Au   154-6     .. 

..   lUOOO 

AcETATR  OP  SmoNTiA,  —  Prepafetl  like  tlie  baryta-salt.  Crystaliiw* 
from  tlio  ai{ueous  solution  at  \5°  in  combination  with  423  p.  c.  ({  At]. 
ftiul  at  a  Idwor  temperature  with  20  p.  c.  (4  At.)  wat^r  of  crvstallixElioii. 
(Mitsolicrlich.)  The  latter  crystals*  are  transparent  prising  Wooing  Ui 
the  obliiiue  prismatic  system,  which  tfHorefice  very  readily.  /^.  SO. 
Cleavage  parallel  to  t  Homewliut  more  difitinct  than  in  other  directioiuw 
ti:u'=124'  .U;  u:t=U)7  S.'T;  1:1=153"  12';  <:/=122'  .58";  tjhuk^ 
wards  =  i29-  20'.  (Brooke,  Ann.  Phil.  23,  288.)  —  Yields  a  Iwffe  quio- 
tity  of  acetone  by  dry  distillation.  (Clienevix.)  Tastes  i^hurp  and  diBolf<M 
easily  in  water.  (Vauquelin.)     Less  soluble  in  alcohol. 

Acetate  of  Lime.— Formed  by  dissolving  carbtjoate  of  limo  in  ^9h 
0U6  Acetic  acid  and  evaporating.  Crystallizes  in  combination  with  water  ro 
needles  an<l  prisms,  which  efflorcFCc  partially  in  llie  air  at  <»nUn»rv  U'»* 
pcratureti,  and  completely  at  lOO*^,  yielding  a  white  powder.  Whco 
lubjected  tn  dry  didlillation,  it  yields  a  large  <|uantity  of  ttcctooe.  (CIm- 
nevix.)  Not  decomposed  by  carbonic  acid  gaa,  eithrr  in  the  dry  -'ttl«, 
or  in  the  state  of  aqueous  (solution.  ^Fclouzc.) — Soluble  iu  water,  lea 
eolubto  iu  alcohol. 


Dry,  BerxeUus.     lligflns.       Richter. 

CaO „ 2«     ....     35*44     ....     35*4     ....     35*7     ....     3*-3     ....    »4t5 

C*U*0» 51     .„.     64-56     .  .     64-6     ....     643     ..      66-7     ....     te-fl 

C<H*CbO*    79    ....  10000     ..„  1000    ....  1000    ....  1000     ....  100^ 

Acetate  of  Lime  with  CJdoride  of  Calcium.  —  The  oqnetons  solatioa  d 
the  two  aalta  in  equivalent  proportions  yields,  by  slow  evnpriration,  Uift 
CrT6tal«,  which  are  permanent  in  the  airat  ordinary  temperature^  tAorvPi 
when  mmlcrurely  heated,  and  at  100^  give  up  all  their  water  wiliitd 
change  of  form.  (Fritzscbe,  I'ogff.  28,  123.)  The  formation  of 
juiiy  wjrve  perhaps  to  explain  Solniiidl's  observation  {Ma^.  Pkoi 
64),  that  chloride  of  calcium  dlstiUud  with  stroog  vinegar  yields 
tillate  coDtuiniog  hydrochloric  acid. 

Oryetailiud.  FlilMha. 

C«C1    5V4  ..-  24'«9  n>00 

CMlKTaO* ?90  ....  35-20  3355 

10  Aq 90*0  ....  40M1  39-4* 

C«CI,C*UH:«O*  +  10Aq 224-4     ....  10000     10000 

Acetic  Bcid  clisiu>hca  a  hiubII  qaatility  of  triphotphnt^  of  limt,  jialJIag  by  i 
tion  a  transluc^ut  BlijjhtJy  dctiqucsccDt  isbm.  ^Wcasrl.) 


ACETATE   OF  ALUM  I  MA. 
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AcETATB  OF  Mag>E8Ia. — CrytftaUlzoa  with  difficulty,  generally  remain- 
fn^,  when  it^  a/jucour^  solution  U  evnpurated,  iu  the  form  of  a  coluurlo>)^, 
Vt-ry  bilt^r,  odhefenlve,  slightly  ilolic^ueacent  gum,  which  yields  acetic  acid 
by  dititillutiuu,  and  dissulvci^  readily  iu  water  and  alcohul.  (Weiizol.) 
Ainmunia  added  to  the  eulutiou  throws  down  only  -^^  of  tlic  earth. 
(Pfaff.)  The  salt  ia  diatitigni.Hhed  from  formiate  of  ina;yrne8i&  hy  its  pro- 
perty of  not  crystoUizicg,  and  by  its  deliquoscence.  (Cunnell.) 


MiO  ... 


Dehydrated. 
20 
51 


■■•((*«•■■• 


28- 17 
71-83 


Wcnzcl. 

30-25     34     . 

69-75     66     . 


Richter. 
28-9 
7M 


C*H»Mg<y 


71     ^..  100-00    ....  10000     100 


100-0 


Cerovs  Acetate.  —  Delicate  needles  which  are  permanent  in  the  air, 
melt  and  bubseiiueiitly  decompose  iu  the  Ure,  and  dissolve  yery  sparingly 
in  alcohol.  (Bcrzclius.) 


AcBTATE  OF  La>tuanum.  —  Easily  soluble  in  water.  (Mosandor.) 


^K  Acetate  op  Yttria. —  Pale  red,  four-sided  priams,  easily  soluble  in 
water.  (Klaprolh  )  The  neutral  solution  cryatalliaes  readily  hy  »\wvi- 
taneuus  evu|>orutiou;  the  acid  solution  leaves  a  thick  syrtip  above  the 
crysL-ils.  The  rose-red  crystals  becomo  eolourlcM  when  recrystallized 
from  water.  They  are  rhoini>ic  and  tlat  four-sitled  pri«nis  acuminated 
with  three  faces.  At  100^,  they  give  off  all  their  water  and  becomo 
o{Kique.  They  are  permanent  iu  the  air,  diesolve  in  9  pts.  of  cofd  aud  a 
Biualler  quantity  of  warm  water,  and  likewise  iu  alcohol.  (Berliu.) 

kCryutaltized.  Berlin. 

YO  40     ....     3C-70I  „,... 

C«H'0» 51     ....     46-79f  "  ** 


C<H»Y0*  +  2Aq 109 


100-00 


lOO'OO 


Acetate  of  Glucina.  —  Not  crystallizable,  but  forms  a  transparent, 
Tisoid  gum,  huviug  a  rou^h  sweetish  taste,  aud  very  soluble  in  water. 
(Vauqaclin.) 

Acetate  of  ALCMtNA.  —  Obtained  by  dissolvinj;  the  hydrate  in  the 
acid;  by  decomposing  sulphate  of  alumina  with  acetate  of  lead;  and  in  an 
impure  state,  by  decomptwiiig  alum  with  acetate  of  IhjwI.  The  liijuid 
when  evaporated  yields  a  gummy  inasj^,  which  reddens  litmu.s,  uud  \vxa  an 
astringent  taste.  Gives  od'tt<s  acid  undecomj^osed  at  a  temperature  beluw 
redness.  (Wtnzel.)  Ueliqucsces  in  the  air.  —  The  aqueous  solution 
mixed  with  other  salts,  such  a^i  the  sulphate  of  potash,  jsoda,  mui^oiesia, 
and  unimonia,  chloride  of  sodium,  ilIuui,  ^.^c,  becomes  turbid  when  heated, 
and  deposits  alumina  which  re-dissolves  on  cooling.  (Guy-Lus^sac,  J»u. 
Chim.  74,  I03j  also  J,  Phyt.  70,  139;  also  6'cAu'.  5.  49;  further,  Ann. 
Chtm.  Phifg,  (j,  201;  also  Schw.  21,  9G.)  —  It  would  apjiear  from  this 
thai  at  high  tempera ture^i,  aoelic  acid  has  a  greater  attinity  for  the 
foreign  salts  than  for  the  alumina. —  A  suluthm  of  alum  mixed  with 
acetate  of  soda  and  gently  heatedj  yields  a  precipitate  of  basic  acetate  of 
alumina,  which  dues  not  rcdissolve  oven  on  the  addition  of  acetic  acid. 
When  a  solution  of  alum  ifl  precipitated  by  excess  of  lUHitattxof  lead,  and 
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Ibe  lead  nmo\ed  from  the  filtimte  by  «alpfauiettod  hjnlrogvo,  Um 
Urns  obuined  (which  he  wiiJaa  aeetote  of  aJmniDA  &ii<l  aeec&te   of 
likewise  oootains  free  «eetie  acid ',  becomee  iuxbid  between  90^  «n 
Kod  depooU  a  faasM!  salt.  (Ph.  Bucfaoer.  Ann,  Pharm.  53,  354.)  — 
liquid  obtained  by  prec}pitattu»  an  aqueood  mlation  of  6  partti 
lead  with  5  pts.  alum,  and  containing  sulphate  of  potaah  from   tha 
aa  well  as  acetate  of  alumina,  senree  as  a  mordant,  e^>eci&Uj  for  «l^etlff 
cotton. 

Y  The  acetates  of  alumina  bare  lately  been  more  minntely  inTcvti- 
^ted  by  Cnun  {Chtm,  Soc  Qu,  J.  VI,  217);  the  following  are  the  pM- 
cipal  results  of  the  inresti^iun. 

1.  The  alumtnoofi  solution  obtained  by  decomposing  pure  tefva)|*Ut« 
of  alomioa  with  the  neutral  aceta-teof  lead  coneUt^,  apparently,  of  a  mis- 
ture  of  biacetate  of  alumiua  with  1  At.  free  acetic  acid.  No  true  teneelaU 
of  alumina  appears  to  exist. 

S.  When  means  are  taken  to  evaporate  the  preceding  alnrainoni  mIi- 
iion  at  a  low  temf>eratore  with  sufficient  rapidity,  a  dry  substaoer  ii 
obtained,  which  may  be  redissohcd  easily  and  entirely  by  water.  Tlii 
is  the  bian-tate  of  alumioa  <A1K>^:^C^UH)H  +  4H0),  in  which  the  alnntsi 
retains  all  its  usual  profiertieB. 

3.  When  the  6r^^  aJuminons  solation,  containing  not  less  than  4  ori 
per  cent,  uf  alumioa.  is  left  for  ^ome  dayn  in  the  cold,  a  ^alt  ■■¥  drpotutAl 
ID  tbo  form  of  a  white  cniM,  which  U  an  allutro{»ic  liiftC4?tatc  of  alumini. 
conUkinin^  3H0  water,  insuluhle  in  water.  Heat  effects  a  »inular  cKs&fi 
in  the  aluminous  H>luti<>n  more  r;i)M<iiy.  and  the  new  noet&tc  \-- 

as  a  granular  powder  containinc:  ^ HO.     At  the  boiling  teiupc 
liquid  is   thus  deprived,    in    about    half    an  hour,    of   the    whulu    ul  \u 
aluminft,  which  goes  down   with  |  of  the  acetic  acid,  leaving  \  in  t^« 
liquid. 

4.  The  soluble  biacetate  of  alumina  is  decomposed  by  beat,  and  affurdi 
a  new  and  remarlcable  product.  When  a  dilute  solution  of  that  iaJt  ii 
exposed  to  heat  for  several  <lavs,  the  whole  acetic  actd  appears  to  beceoM 
free,  and  the  alumina  to  pass  into  an  allotrojtic  condition,  in  wbiek 
although  it  remains  in  solution,  it  ceases  to  be  capable  of  actini:  as  a  nAr- 
dont  or  entering  into  any  other  definite  conibinnlion.  Indro<l  ulunnn 
in  this  altered  etate  npjtenrs  to  be  really  soluble  iu  pure  water.  The  all>» 
tropic  alumina  retains  2  atoms  of  water,  when  dried  at  the  heat  of  boil 
ing  water.  Its  solution  iscoa^ntateil  by  the  mineral  and  most  of  ilu*  vr^ 
table  acids,  by  the  alkalies,  by  a  ;;rcftt  number  of  neutml  suits,  and  h,T 
decoctions  of  dyo-wwMls.  This  alumina  is  insoluble  in  the  »lrt»n^r  aci'l^ 
hot  soluble  in  acetic  acid  ft»  well  as  in  pure  water,  unless  it  lias  l>e«*n  ]>r«- 
vjouslv  coagulatc<I  by  the  means  above  mentinnc<l,  when  it  rrma;B« 
insoluble.  It  yiehl*»,  however,  to  the  continued  action  uf  iMiiling  p<»ts*lt. 
which  chan^'es  it  into  the  ordinarv  terhydrnte.  lUf  coagalum  witb  dTe- 
woihIs  hiut  the  colour  of  the  infti.sion,  but  is  Iranslneent  and  entirvJr 
different  fmm  the  dense  opaque  lakes  which  ordinary  alumina  forms  viu 
the  same  colouring  matters, 

5.  The  ineolulile  biacetate  of  alumina,  when  digested  in  a  large  otaB- 
tity  of  water,  it.  gradually  changed  into  the  soluble  biacetate;  of  whicfc  » 
part,  however,  becomes  decomposed  during  the  pn>oca»  into  MMIomU 
and  the  allotropic  bih^'drate  of  alumina. 

6.  The  precipitate  which  is  formed  on  the  application  <if  heal  to  * 
mixed  ttolutiiin  of  acetate  of  alumina  and  enlphate  of  |>otaith,  and  vhiH 
is  soluble  iu  cold  acetic  acid,  is  a  bibasic  8ulj>hato  of  alumina.  T 
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Acetate  op  Tborina.  —  Hydrate  of  tfaorina  forms  with  dilute  acetic 
acid  a  (urbid,  gummy,  tenacious  nia^ss.  The  carbonate  treated  with  strong 
acetic  aci<i,  effervesces  and  ib  reduced  to  a  powder,  but  little  of  which 
disfiolves  in  the  excess  of  aciJ.  If  either  of  these  masses  be  evaporated 
at  a  gentle  heat  nearly  or  <]u'tte  to  dryuestt,  the  iicetute  of  thoriim  aeparatea 
aa  an  amorphous  masH,  ecarcoly  soluble  in  water;  when  dry.  it  is  heavy 
and  milk-white.  By  this  means  thorinn  may  be  Repamted  from  other 
eartlis  which  remain  dissolveil;  but  mi  waBliing  the  residue  with  water, 
the  li({uid  which  pa8i-e«  through  tiie  (ilter  is  rnilky  from  6iii<peuded  acetate 
of  thorina^  unless  some  salammoniftc  lK>a<l(h>d  lo  the  water.— *  Acetate  of 
potash  added  to  a  Bolutinn  of  neutral  nitr^ite  of  tliorina,  produces  no  pre- 
cipitate, even  on  the  ajiplicatiuii  of  heat,  probably  ju  conset^uence  of  the 
formation  of  a  double  suit.  [Berzelius,  I'offt/.  IG,  413.) 

Acetate  op  Ziacoma.  —  The  solution  of  hydrate  of  zirconia  in  acetic 
acid  yields,  without  crybtallizing,  a  rmi^h  powder  whieEi  dues  not  deli- 
uucfioc  in  the  air,  but  dissolves  readily  in  water  and  alccdiol  (Klaprotbj 
Vau4ueliD);  according  to  Berxelius,  however,  it  is  delifpiesccDt. 

Acetatk  op  Titanium.  —  The  solution  yields  on  craponitiou  an 
amorphous  jelly. 

Tuiulic  Glide  docs  not  dittolve  in  acetic  scid.  (Hatchctt.) 

MoLVBDors  ArETATK.  —  Formed  hy  double  decomponition.  Dark  grey 
precipitate,  black  after  drying,  slightly  soluble  in  excess  of  acetic  acid. 
(Berselius,  J'off^.  6,  379.) 

MoLYBDic  Acktatr.  —  Acetate  of  potash  forniB  with  bichloride  of 
molybdenum  a  rusty  brown  precipitate,  which  does  not  turn  blue  on 
cx|>o»ure  to  the  air,  but  dries  up  to  a  dark  brown  powder;  while  yet 
moist,  it  diaaolves  in  boiling  acetic  acid,  forming  a  yellow  solution  which 

Selatinizes  on  cooling,  from  separation  of  the   neutral  salt.  (Berzcliua^ 
"oyy.  6,349.) 

Acetate  op  Molyhijic  Aero.  —  The  solution  of  molybdic  acid  io 
^oilin^  acetic  acid  ia  turbid  when  the  f4)rn)er  ir  in  excess;  the  filtrate 
fields  by  evaporation  a  colourless  jelly,  which  when  evaporated  in  the 
air,  turnis  yellow,  burst-^  ajaunder,  and  crumbles  to  a  coarse  yellow  powder; 
it  diaaolves  very  sparingly  in  water,  forming  a  yellow  solution.  (Ber- 
xelios,  J*ogff,  6,  384.) 

Vanadic  Acetate. —  Dilute  acetic  acid  forms  a  pule  blae  solution 
-with  hvdratod  vanadic  oxide;  but  the  quantity  dissolved  is  small,  oven  at 
m  boiling  heat.  Strong  acetic  acid  dissolves  somewhat  more,  forming  a 
beautiful  blue  liquid  which,  when  left  to  evapurute,  turns  green  and 
I  <le|»oeitt}  dark  green  micro±icopic  cubes  and  short  stjnaru  pribuis,  which  dis- 
'  aolve  very  slowly  in  water,  forming  a  green  solution.  Concentrated 
volutions  of  acetate  of  potash  and  vanadic  sulphate  yield  no  precipitate 
when  mixed,  (fierzeliua,  Poffff.  22,  34.) 

Vtmadie  acid  does  Dot  dlujlve  eren  in  the  strongest  aoetic  acid. 

CuROMora  Acetate. —  Dilute  acetate  of  anda  mixed  in  equivalent  pro- 
portion with  protoohloride  of  chromium,  CrCl,  in  u  veasel  from  which  the 
air  is  completely  excluded,  forms  a  violet-red  liquid,  quickly  depositing 

VOL.   Till.  X 
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small,  red,  shining  crystals,  which  dry  up  in  vacuo  and  most  he  kt^ 
bottles  filled  with  carboiiio  acid  or  nitro^n. —  On  oxpo«are  to  t!b« 
they  quickly  change  to  a  green  powder,  soluble  in  water,  aod  if  thci 
still  HOinewhftt  moist,  this  oxlilulion    rities   to  actual  coiiihiistiau. 
burnt    in  the  air,  they  deposit    402   per  cent,  of  rUronuc   oxide. 
diei«olve  tjparingly  in  ct^ld  water  and  alcohtd,  Wttcr  in  hot   water,  fonnir 
a  red  liquid  which,  when   expoBcd   to  the  air.  soon   ar^uuiev    the  vit.I||' 
colour  of  chromic  ealta.   (Pehgot,  A".  Ann.  Ckim,  FJty$,  18;  alio  J.  fr, 
Chan,  35,  34.) 


4C.. 

4  H 
Cr 
50. 


24  ....  25-00  £5-20 

4  .-.  4-17  4-30 

28  ...  29)6  ^.  2»*14 

40  .  41-67  «  4256 


CHK:rO*  +  Aq 


96 


10000 lOOOO 


Chrftmic  Acetate.  —  The  green  solution  of  hydmtcd  chromic  oxtda  m 
acetic  acid  is  preclpitahle  by  alkalis,  and  when  evaporated  at  25",  loaw 
a  green  saline  crust  permanent  in  the  air  and  easily  oohible  in  vsW- 
(Brandenburg,  Schrr.  Nord.  Bl.  1,  220.) 

Urinous  Acetatr.  —  The  Bolotion  of  bydrated  tunnooa  oxkte  ii 
ntjneouis  ucctic  acid,  evaporated  in  (he  air  at  a  gi-title  heat,  takes npoxjrgO 
nud  deposits  the  greater  part  of  the  uranium  in  the  form  of  uraooMHtniK 
oxide.  By  spontaneous  evaporation,  a  dark  ^^rocn  nia«<9  Is  ohtaioed,  mtt 
sitting  of  fine  needles  united  in  warty  nms^ci),  but  contamioated  vitb  > 
large  quantity  of  uranic  acetate.  (  RammeUberg,  Poffg,  58,  34.) 

Uranic  Acetate. —  Obtained  by  heating  nranio  nitrate  till  it  htfM 
to  evolve  oxygen,  dissolving  the  yellowish  red  ma^.  which  i>iill  ooafaMV 
nitric  acid,  in  warm  concentrated  acetic  acid,  and  cva|>oratinr  to  lb 
crystulliziug  point;  the  ur:inic  nitrate  then  remains  in  the  uiother-litjiil 
(Werthcim.) 

a.  Crj/ftaUmtA  2  At.  Water.  These  separate  out  on  slightly  coolmf 
the  solution,  most  distinctly  from  a  very  acid  si)lutinu,  and  in  TfJI"» 
oblique  rhombic  prisma.  Ai  275',  they  give  off  8*32  p.  c.  water  and  tun 
yellowish  red.  They  dissolve  in  bolting  water  with  iteparatioo  of 
oydrnted  uranic  oxide,  and  reappear  on  evaporating  the  tolatiua. 
(Wertheim.) 

b  Crytiah  with  1  At.  Water.  Separate  from  a  more  dilute  selstM* 
cooled  below  +  10°.  Squnre-based  octohedrons  with  predominant  |>i|tt 
(Pig,  24.)  At  100",  they  give  off  f,  and  at  275^  the  remaining  |  W 
their  water  of  cryBtallimtion,  aesuming  at  the  same  time  a  yellowi.'di  rd 
colour.  They  are  much  less  soluble  in  water  than  uranic  oitrat*.  CWir 
theim,  J.  pr.  Chrm.  20,  209.)  This  s:dt  ap|K*ars  likewise  to  have  b«rt 
obtained  by  Klaproth  A:  Richter,  according  lo  whom  it  forma 
toiNU-coloured  square  prisma  with  four-sided  aummit-*;  they  are 
nent  io  the  air,  and  sparingly  sulublo  in  water. 

Cry$tttU  (a).  P^lfot. 

U«0»    ...„..„ . M\     ....     67-61  ....     67-SO 

C^HW    .......A 51     .„.     23-94  ... 

t  Aq ™ ..„       18     ....       8'4»  .... 


C*H»(U»0»)0*  +  2Aq 213 
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u«o» \U 

C*H»0» 61 

3  Aq 27 


Wertheim. 

64*86     64-57 

22-98 2355 

12-16     12-40 


C*U>(U'0»)0*fr3Aq 222     ....  10000     100*52 

The  CHflion  in  the  salt  n  amounts  to  1 1*28  p.  c.  (Peligot,  Compt.  retid. 
12,  735;  also  J,  pr.  Cftem.  23,  494.) 

Ar^tate  of  Uranic  f\,ridf.  and  yimmonia.  — Obtained  by  fulding  car- 
iK>nHte  of  amninnia  to  a  hot  soltitiun  <'f  aranic  acetato,  till  a  uranic  com- 
pouod  begitiH  to  separate;  redij^aolving^  iiixn  coinpound  in  acetic  acid; 
■nd  leaving  llio  evaporated  flolntion  to  orystallizo  by  cooling.  An  excess 
of  acetic  acid  or  acetAte  of  ammonia  is  rather  useful  tJian  hurtful.  —  Or 
by  adding  carbonate  uf  ammonia  to  a  boiling  wlutiou  of  uranic  aectate 
till  the  whole  of  the  uranic  uxidu  i.x  prccipitutcil,  :odi.^olviug  the  precipi- 
tate in  acetic  acid,  and  cooling  the  fliilution.  —  Thin,  yellow,  silky  needles 
which  slightly  redden  litmus-paper,  give  off  1038  p.  c.  of  water  at  100^, 
diseulvo  rea<iily  in  water,  and  are  not  decomposed  by  it  at  a  boiting  heat. 
(Wertheim.) 

NH«0  - «....«„ .- 26 

2  U»0» 288 

3C*H»0« 153 

6  Aq „ «....  54 


Werlheim. 
4-99 

55-28     65-14 

20-37     29-62 

JO-36     10-38 


NH»,C*H*0<  +  2[C^H^(U*02)0<]  +  6Aq   ....     521     ....  10000 

Achate  of  Uranic  oxide  and  Pot<islt.  —  Prepared  in  a  similar  man- 
ner. Yellow  square  prisms  with  four-sided  sutinnits.  Ft^.  30  ;  c  :  «  on 
the  farther  side  of  the  axis  =  57^  3!y;  f  :  r  =  I.'jI"'  10-5'.  -  Gives  off  its 
Witter  at  273  ^as.^uming  ayelhtwi^h  red  colour.  When  heated  to  rednosa 
in  the  air,  it  leaves  uranate  of  pi^tnsb.  Dissolves  readily  iu  cold  water, 
and  deposits  some  of  the  urauic  oxide  when  the  solution  is  boiled. 
(Wertheim.) 


KO 

2  IPO" 

3  C*H*0» ... 

CryHalii^ed, 

...       47-2     . 
...     2HH-0     . 

...    15;}0    . 

...        180     . 

..       9-32     .. 
.     &6-K9     . 
..     30-23     .. 
..       3-56     .. 

Werthom. 

9-22 

56-27 

30-00 

Aq 

3-74 

C*H»KO*,2[ 

Cni"fU^0S)0*]+2Aq 

..     506-2     . 

-.   lUOOO     .. 

9923 

Acetate  of  Uranic  oxide  a9tdSf>da.  —  Pirsi  ohtiiined  by  Duflos.  —  Prei>ared 
like  the  ammonia  double-salt.  Regular  tctraheilrnnr^,  whose  summits  are 
truncated  with  the  faces  of  a  rhombic  dodecahedron.  Anhydrous.  When 
ienitcd  in  the  air,  it  loaves  67*33  per  cent,  of  yellow  aranato  of  soda, 
(Worthoim.) 

CtyntalVn^d.  Wertheim . 

N«0  31-2     ....       6-61     6*44 

2  U=0"   ^„ 2880     ....     60-99     6036 

3C*H*0> 1630     ..     32-40     31*88 

OH»N«0*,2[C*H><ir'0=)0*] 472-2      ...  100-00     98'68 

Ac^aU  of  Uranic  oxide  and  Baryta.  —  P«»pared  in  a  similar  manner,. 
Small  yellow  spangles  easily  soluble  in  water;  at  275°  they  give  off  their 


aataJ  visk  Umt^gw^mt  a  ifcybk 
air,  tWy  leave  jrdWwiifc  biw« 


WWb  «itcd  ia  tte 
(Wet&eiaL) 
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«a             !•«& 

a-«8 

It  A. 
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Tlie  aoKatioa  of  maaginnai  catlMoale  b  boil* 
tnaaparart,  fakna,rfc(MuW  tablee,  berelM 
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ail  I  intuit  toeuflic  ta«te.     Tbcy  eoBtau  90  Mr  i 

U  aleoM. 


IB  the  Bu-t  aad  kare  u 
It.  of  BiAt^saooo*  OIK^ 
£»a^  ia  34  pU.  of  vaUr,  aad  al«o  U  aleoUL  (Jolm,  N.  Qtkl.  4.  44U ; 
—  BboaOnc  pruBt  aatted  m  t«fl^  eolable  ia  3  p4a.  of  cold  water.  (KkMr, 
jr.  TV.  14, 1, 70.)  Likewise  aolabfe  ia  alcokoL—  May  ake  U  obtdM^ 
ia  eoloariev  neediea.  (Fromken,  Sdm.  44,  335.) 

The  solotioD  of  Ar^enUma  add  ia  aqaeooi  aeetie  add,  TieUa  ujilik 
by  eYftporation.  (Bereman,  Opmsc.  3,  S9^.) 

Aqaeoiu  acetic  acid  dtasolres  bat  a  rmy  nnall  ^jttaolitj  of  aatianait 
oxide,  forming  a  liquid,  which  when  e\'aponted  yields  do  cfyataUai  laA  • 
yellovuh  film.  (WenzeL)  The  antimonic  oxide  thrown  down  fron  Ulta^ 
emetic  by  ammonia  is  quite  in^uMe  io  acetic  acid,  even  when  revf  liMf 
and  bniliDg.  (Lepage,  J.  Chint.  meH.  20,  12.) — HydrocUonite  Qf1■^ 
chloride  of  antimony  ia  precipitated  by  strong  acetic  acid  aa  eaailjr  ai  I7 
water.  (R.  Phillips,  Ann.  PkU.  22,  189.) 


UydraUd  oxidt  of  Ttliurium   la   quite  insoluble  ia 
acid. 


aqoeooa 


Acetate  op  Biskuth.  —  From  a  warm  mixture  of  nitrate  af 
and  cooceotrated  acetate  of  potaj>h,  this  rait  •eparatcc  on  eootiaff  i^ 
micaceous  lamina.  (Morveau,  £ncycl.  method,)  Acetic  acid  mixed  with 
a  solution  of  nitrate  of  bismuth  prerents  the  precipitation  by  mitf* 
(Bcrxelius,  Lthrh,) 

Acutate  op  Zise.  —  Formed  by  (ii«fio1ving  the  metal,  the  oxid**  <» 
earbonate,  in  vaim  aqueous  acetic  acid, — or  by  precipitating  a  aa)aci«aM 
nlpbate  of  zinc  with  a  slight  excess  of  acetate  of  load,  and 
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sulplmretted  hydrogen  tlirough  the  filtrate,  till  the  precipitate  thereby 

prtMlutxMl  is  nu  lunger  black  but  white.      If  the  tsolutiuu  be  evaporated  by 

beat,  ft  8almo  cru^t  is  formc<l,  containing  1  At.  water;  but  by  couling  or 

by  spontaneous  evaporation,  soft,  nacreous,  six  sided  scales  are  formed, 

which  contain  3  At.  water  and  redden  litmut}.   (Scbindler,  Mag.  Phaiin. 

I      36,  63.)  —  They  are  soft,  Hexiblo  himiniQ  belonging  to  the  obiique  pris- 

\      matic  sjrstein,  and  permanent  in   the  air;  or  vory  short  oblique  rhombic 

il      prisms.     Fig.  112.    Cleavage  parallel  to  ».  t  :  n  =  112^  28';  m  :  «  = 

I      67^  24';  i  :  /  =  133°  30';  i  :/  =  80^;  i\h  =  15'  30*.    (Brooke,  Ann, 

PhU,  22,  30.) 
'  The  crystals  fuae  at  a  gentle  heat,  giving  off  15  per  cent.  (2  At.)  of 

TTftter,  together  with  a  certain  quantity  of  acetic  acid.  At  temperatures 
between  iC^and  15^,  they  give  otF  acetic  acid,  become  opaque,  and  no 
I  longer  diflsolve  completely  in  water.  (Schiudler.)  —  The  crystals,  when 
heated,  give  off  23  per  cent,  of  water,  and  if  thon  exposed  to  air  satu- 
rated with  moisture,  take  up  237  per  cent,  in  tbo  courj<e  of  19  days, 
(Brandos  )  —  The  crystals,  which  dissolvo  very  readily  in  water,  fuse  in 
I      their  water  of  crystjilliwlion;  when  thrown  on   reJ-hot  coals  (or  before 

the  blowpipe),  they  burn  with  a  zinc-flame.  (Cheuovix.) 
I  Neutral  acetate  of  zinc  disijolve^  very  readily  in  water,  and  the  xiac 

j!      is  precipitated  from  the  solution  by  tincture  of  galls  and  completely  by 
I     sulphuretted  hydrogen. 

I                                                     Cryttailized,                                           Scbindler. 
^^^^_  ZnO  ....„ 10     ....     33-90     3 10 

^^^K  cnvny &i    ....   43-22 43-5 

^^^^r  3Aq 27     ....     22*88     22-5 

I  Ac 


CH'ZnO'H  3Aq 118     ....  100*00     100-0 


Acid  Sah  f  —  If  the  neotral  salt  previously  dehydrated  bo  snbjectod 
to  dry  distillation,  it  gives  off,  with  consfant  ebullitioa,  carbonic  acid  gas, 
strong  acetic  acid,  a  tolerably  large  quantity  of  acetone  together  with 
einpyreumatic  oil,  and  a  thick  sublimate  consisting  of  white,  nacreous 
lumin^e,  leaving  also  a  residue  of  i^xido  of  zinc  mixed  with  a  small  quan- 
tity of  charcoal.  The  nublimate  fuinos  in  the  air,  in  consequence  of 
glacial  acetic  aciil  adhering  to  it,  the  odour  of  which  it  emits  ;  when 
heated,  it  fu:^3  readily  and  again  undergoes  partial  .'sublimation;  but  as 
the  excels  of  acetic  acid  h^is  boon  driven  off,  the  sublimate  is  inodorous; 
it  also  loses  its  odour  by  exposure  to  the  air  or  by  the  evaporation  of  its 
Aqneons  solution,  so  thikt  uuutrul  acetate  of  zinc  remains.  It  is  there- 
for© probably  an  acid  silt  =  C*H^ZnO',C*H*0*.  Similar  shining  laminiB 
separate  from  the  solution  of  dry  acetate  of  zinc  in  hot  concentrated 
acetic  acid.  (Vtilckel,  Ann.  Pharm.  34,  220.)  —  The  solution  of  the 
crystals  of  neutral  acetate  of  zinc  in  strong  acetic  acid,  yields  crystals 
ot  that  salt  again,  not  uf  a  biacetate:  for  the  aqueous  solution  yields  a 
pemiiinent  precipitate  with  a  small  quantity  of  carbonate  of  potash,  and 
IS  also  precipitated  by  tincture  of  galln,  which  is  not  the  case  if  the  solu- 
tion be  previously  mixed  with  a  uuiintity  of  acetic  acid  equal  to  that 
which  it  already  contained.  (ScbJuuler.} 

Basic  Sail  f  —  The  solution  of  the  neutral  salt  dissolves  a  large 
quantity  of  oxido  of  zinc  when  boileil;  it  likewise  becomes  ba«ic  from 
loss  of  acid  by  simple  evaporilifm.  It  can  then  no  longer  be  made  to 
orystailUc;  but  ofior  sutlicieat  concentratiouj  solidifies,  on  cooling,  into  a 
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hcs  Avtcd  vcth  water,  deporits  m  rerj  (naic  Bftll  in 
p«w4er.  (SeUadler.) 

ilarfii^.  —  PkvfMr^  like  tWe  oorrespotKlln^p  ftmi 
Uckft  jallov  Mystftb*  v^icii  »«  S^C,   rire  off  their  water 
I  a  fiBgf  jiUw  «doar«  mad  ml  m  red  Mat,  leave  a  mixtui 
ta  af  mam  aad  aiaaaia  iiiaaic  oxide,  Waaaft  pan  of  Ut«  una 
4  Vt  '^  cfcavDoal  and  ToluiUaed.     Baryta- water  abided  to  tki 
m  aalatiaa  throws  dowa  oraaata  of  siae.  (Wertbeiiu.) 
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Acetate  of  Cadmifm.  —  Pinall  prisnifi,  irencruHy  collorted  in  ittl- 
late  fron|i9,  tolerably  permanent  in  the  air  ami  'very  sulaldc  in  mtff. 
(Struiiiever.)  Aocortling  to  Meissner  and  John,  tlu*  huII  ta  Dot  ctTsti)* 
linblc,  bat  leaves  a  gelatiaooa  mass  when  evaporated. 

STAJ«xor»  Acetate.  — Theboilinjjaciddissolvea  the  motal  but  Jewlr, 
with  eroliitioo  of  bydrogeo ;  the  bydrated  protoxide  it  di»u»ulveji  rcwliW; 
the  salt  is  aUo  formed  by  decompo->ing  a^jucous  protctcliloridc  uf  Ud  vit^ 
aogar  of  lead.  The  solution  ernjtorated  to  a  ."^yrnpy  cootsistenoc  fud 
covered  with  alc«^bol,  according  to  Bonelins).  yields  snmll,  firm,  tna*- 
parvnt,  and  colourle««  cryvtald  (Leiuery,  Morveau);  it  absorbs  ox/j^ 
greedily  and  deiiosit^  Htannic  oxiile.  ^Hanemann,  Sehtr.  J,  2,  528.) 

Tiufuil  coutiniiou^ly  digested  with  strong  acetic  acid  yiebU,  vit^ 
oat  evolution  of  ^as,  first  a  yellow  and  then  a  bruftn  0011111011.  tltti 
solution  remains  analtered  in  the  dork,  oven  if  the  air  has  acoeai  la  i^ 
Bt»  that  a  pure  ittannous  salt  rrvHt&llizes  from  it.  But  if  exposed  le  sn- 
shine,  oveu  in  glass  tubes  completely  filled  with  the  solutiou,  it  bwoaa 
paler,  and  at  the  end  of  2  or  3  weeks  f>orfectly  colourless,  the  dceoaip^ 
silion  in  the  sealed  tubes  being  merely  slower  than  in  veasela  oxpood  to 
tbo  air;  it  then  conniats  of  pure  fitannic  acetate,  and  therefore  00  kiigv 
proilucvs  a  purple  colour  with  solution  of  gold.  (N.  FiM.'Ucr,  K^utn,  A^ 
9,  347.) 

SUmnic  ActtaU.  —  The  solution  yields  by  evapuratioD  a  yelloiriik 
gammy  mnss.   (VVenzel.) 

hiddoriJe  of  Tin  forms  a  crystalline  compound  with  gUaaal  ao^ 
acid.  (Wenzel.) 

AcBTATB  OP  Lead.  —  a.  Sexbatic.  —  1.  Obtained  by  precipitating  kai 
vinegar  (p.  314,)  with  very  large  excess  of  ammonia.  (Bcrx«U«%  J»a 
Chim,  94,  298.)  —  Accurdiug  to  Payen  (Jnn.  Chim.  PAys.  «5,  th,  tM 
60,  37)t  Bolutiijn  of  bu^r  of  lead  furmei  with  ammonia  needles  «f  1^ 
terbosio  salt;  and  when  its  anueou.s  solution  U  mixed  with  ammoaia  i> 
any  proportion  whatever,  hyJrate<l  oxide  of  lo;wl  fofiarate?  oat,  •*  •• 
lirgh  temp«ralnro8  the  anhydntus  oxide.  —  Acconline  to  Liebig^  l^^' 
ory.),  however,  this  supposed  hydrated  oxide  obtainoil  by  Tuyen  is 

^exbasic  acetate;  for  when  it  is  subjected  to  dry  distillaiion. 
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and  acetone  are  erolveJ  without  blacken'mo^,  and  yellow  oxide 
remains  behind. — According  to  Belircns  (^.  J.  Phat^m.  4,  18)  a  eola- 
tion of  sugar  of  Icail,  strongly  supersaturato<l  with  ammonia,  separated 
by  filtration  from  any  carbonate  of  lead  that  may  fall  down,  and  then 
placed  in  the  dark,  'yicida  in  a  few  days,  crystals  containing  5  At.  oxide 
of  lead  to  1  At.  acetic  acid. 

2.  Potash  in  excess,  which  throws  down  pure  yellow  oxide  of  lead 
from  a  boiling  solution  of  the  neutral  acetate,  forms,  at  all  temjwraturea 
below  100',  a  white  precipitate  which  does  not  give  off  acetic  acid  wlien 
heateil  with  sulphuric  iicitl,  but  when  Mibjucted  to  dry  distillation,  yiohia 
an  cmpyroumaiic  liquid  and  Ktavcs  a  mixture  of  oxide  and  metal. 
(Wiukel'blecb,  Ann.  Pharm.  21,  27.) 

3.  The  solution  of  su<;ur  of  leail^  or  even  that  of  the  Icaa  bajsic  salts, 
agitated  with  exc^sss  of  uxiilo  of  lea^l,  or  heated,  dep<>sits  the  sexbasic 
salt  in  the  form  of  a  bulky  powder  niid  scum.  —  Bu«se  {N,  GtkX,  5, 
126>  boils  1  pt.  of  sugar  of  lead  dirttiolved  in  water  with  2  pts.  litharge; 
and  Dobereincr  (S'c/tw.  17.  257J,  the  Bolution  of  I  At.  sugar  of  lead 
with  3  At.  oxide  of  leud.  Wlien  tliL'  aqueous  solution  of  the  terbasic  salt 
is  boiled  with  excess  of  sugar  uf  lead,  the  tiame  halt  is  deposited,  and  the 
liquid  then  retain.^  scarcely  any  lead.  (Mitacherlich.)  —  According  to  Kiihn, 
nosoxbaHicsiilt  is  produced  in  tiiis  proce^^s:  10  pb!.  of  sugar  of  le:ul  agitated 
for  a  while  with  14  pts.  oxide  of  lead  and  ^6  pts.  hot  water  in  a  close 
vessel  and  then  soLa±>ide,  change  iu  the  course  of  an  hour  into  a  white  tena- 
cious nui-<o,  which,  when  diluted  with  water  and  washed  with  thoroughly 
boiled  wtitcr  out  of  contact  with  the  air,  leave  on  the  lilter  KOS  pts.  of  a 
white  depoj<it,  which,  however,  when  treated  with  sulphuric  ucid  yields  a 
uuantily  of  *5ulpliute  of  lead  containing  nearly  S  OH  pta.  ot  oxido. 
Ilencc  the  white  dejioHit  eniinot  cohtjiin  more  than  a  trace  of  acetic  acid, 
but  consists  of  oxide  of  leail  mixed  with  a  suiall  quantity  of  carbonate. 
(KUhn,  Schw,  61,  236.)  —  In  Kiihii's  process,  there  remains,  after  several 
hours*  dige^lioM,  only  284  pis.  of  whit<;  deposit,  which  yields  wiih  sul- 
phuric acid  3*08  pts.  sulphate  of  lead  containing  'i*24  pt^s.  of  oxide; 
hence  the^w  2-S4  pts.  of  white  deposit  do  not  consist  of  pure  oxido  of 
lead.  It  appears,  therefore,  that  10  pts.  sugar  of  lead  have  dissolved 
14  —  9'24  =  ll-7r>  ptH.  of  oxide  of  lc:id;— 10  : 1 1'U  =  IWO  :  222*4  = 
1  At.  :2  At.  Cunse<|iiontly  a  sidulion  of  toibasic  acetate  has  been 
formed.  (Liebig,  Mu^j.  I'Jtarm.  iS.%  124.)  —  There  is,  doubtless,  formed 
in  this  process  a  couMlerublc  qumitity  of  terbasic  salt,  whrvh,  together 
with  the  soxba.sic  salt,  forms  the  while  deposit,  hut  may  be  extractexl  by 
washing  with  water  more  completely  as  the  process  is  longer  continued. 
Perhaps  Liebig  continued  this  washing  for  a  longer  time,  so  that  all  the 
terbasic  salt  was  di^solved  and  only  the  sexbasiu  romained;  but  if  that  be 
the  eti^,  it  is  the  more  dilticult  lo  understand  how  Kiihn,  iu  the  white 
dep<»«it  obtained  by  him,  ubicli  was  so  large  iu  quantity  and  must 
therefore  have  conluincd  a  considerable  amount  uf  terbasic  salt,  could 
bavo  found  nearly  100  |ier  cent,  of  oxide  of  lead.  Wittsleiu  also 
{Rrpert.  84,   181),  denies  the  existence  of  a  sexbasic  salt. 

When  I  part  of  a<retatD  of  soda  is  boiled  for  half  an  hour  with  3  pts. 
of  finely  pulverized  litharge  and  with  water,  only  ^  of  the  soda  is  set 
hvc.  and  the  slightly  aJkaliuo  liquid  contains  only  a  trace  of  lead. 
(Anthon,    ti^pert.    76,  223.)      In    this  case  there  ia  perhaps  formed  a 

dl  quantity  of  sexbasic  acetate. 


1 


At  tlf  C.  in  VBmo.  it 

(Bcndio*.)    AWorW 
) 


hj  i^nrmtiDg  an  Md\^^9<m 
«f  Iml,  umA  MiMr&titi^  tLe  tet^ne 
id  lend  is  £(^te<l  with  ]  3  p(i 
with  nlcoholi  sad  tU 
dri««l  in  rarao  orer  oil «/ 
M  In  protect  it  from  tlie  scUM 
M,  2-9.)— 6.  1  pt.  of  «c«f 
1  ptB.  of  oxide  Aud  10  ptiTuf 
■it  in  »  dnanJ  thkI;  nfter  tvo  ib/i  ii 
whieh  iffgnr  nnder  tbe  microncop«  t«  I* 
a  ^dl  Ini^r  qonotitj  is  obtniofd  bj 
We  vhefn  no  enHxinic  ne'ui  ran  hnv?  wm 
kalf  n  ■nmnrc  of  alcoliol  or  better  of  vvoi- 


tiM  nf  Rgu*  of  lend  with 
nl  InaJ  anpennlnmt^ii  viih  nnimonia  nnd  filtfni 
needles  of  the  terbnsic  salt.  Wbee  > 
nf  knd  is  nna|nlnled  hy  nmmonin  nod  the  prtci|>i)ah 
henting,  tke  enme  noecllet  sepnmte  u  ftb 
If  thn  sntnr  of  lend  ia  diaeolred  in  alcohol,  the  amowtn 
thai  the  mixture  solidifies;  it  oonsisCi  U 
when  the  whole  is  heated,  and  Mpnnln 
WMB  in  ^urgtx  needkana  noolinp.  These  needlfs  are  free  from  aninoMk 
(Fftj^n,  Unn.  OnmL.  Fkfu,  C5,  *i39.)  Tbe  fuUowing  mode  of  praoaia- 
I  is  ROBMaMnded  by  ntven  :  Uix  5  measures  of  at^ueoas  su^ar  otim^ 
anlntion  sntnaled  at  'do^/  with  5  measures  of  water  ronipleteW  frsa4 
eniiMoieneid  br  bailing;  and  to  tbis  mixture,  wboKe  tempeiitftit 
is  $tft  ndd  n  «iztvre  of  I  niensare  of  a<(ueoui  ammonia  and  5  nea*«w 
nf  water  at  70^  As  the  liquid  cools,  the  salt  sepaniti's  iu  numerov  fis« 
nnedtes;  the  mother-liqoor  mixe*!  witb  an  equal  ((Uantity  of  nleefcol* 
wi>od-«{Hnt,  fields  more  er^tftnU  of  the  same  rait.  —  Tbe  concentiaM 
nolucion  of  au^nr  of  lead  may  aiso  be  prvripitau-d  by  ammonia;  ibefv^ 
ripit.'ito,  which  oonM^ts  of  fine  needles,  boiled  with  wsti*r;  and  thi 
fihnitc  left  to  orystallixe  by  coottng.  —  Tbe  salt  sepamtes  most  benntifiiBT 
from  tfie  hot  lit|aid  containing  acetnte  uf  ammonia;  hcuco  tbe  •rcostl 
pr<»ros9  yiolda  tiner  needles  than  the  first.  —  Tbe  crysuJs  mu^  be 
wsiihod  out  of  contact  of  air,  pressed  between  paper,  and  drifd  la 
mcuo.   (Puyeu.) 

Pulicnte,   sliinin^,    transparent   needles,  which   do   not  elBorssee  ii 
vacuo   at  IS'^f  but  (five   off  their   1    At.  water  when    hi:':it<«d    to   100'  ■ 
(Payen.)     They   cnnnoi   be  fu.*e<I    without    1  'ion.    IW 

liwolvo  iu  5'SQ  pts.  of  boiling  water.     Anuh  i  jod  U>fe 
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solution   in   any   proportion,    throw^a   down   hydrateJ  oxide  of  lead  at 

ordinary  temperatures,  and  the  aubydrous  oxide  at  a  boiling  heati  the 
precipitation  in  prevented  by  the  preaenoe  of  acetate  of  ammonia.  The 
crystals  alsu  dissolve  in  hydrated  alcohol  or  woud-snirit,  slightly  aUo  in 
wood-spirit  of  97  per  cent.,  but  not  in  alcohol  of  9S  per  cent.;  both 
liquids  alno  cb.uso  the  aeparutioa  of  needled  from  the  aqueous  solution. 
(Payen,^nn.  Ghim.  Phys.  G6,  37;  alrfo  7".  pr.  Cfu^in.  13,  474.)— The 
salt  reddens  turmeric  and  turns  violet  green;  iis  ta^te  is  less  sweet  than 
that  of  sugar  of  lead.  It  is  rapidly  decomposed  by  carbonic  acid. 
{Berzcliua.) 

CryMtals  dried  at  15**  in  vactio.  Payen.  Berzeliui. 

3PhO     336     ....     84'85     85-00     86'77 

4  C „-„. 24     ....       606    .„ 6-40 

4  H  4    ....       1*01     0'99 

4  0 32     ....       8-08     7-6! 

2PbO,C*H=»PbO*  +  Aq  .     396     ....   100*00    lOOOO 

I  According  to  Berxeltua  tlie  salt  b  anhydrous. 

Bibatie  or  Di^eetate.  — The  boiling  aqueous  solution  of  1  At.  sugar 
lead  is  capable  of  dissolving'  I  At.  oxide  of  lead.  (Dobereiner,  Sckuf. 
17,  257.)  1!)0  pt«.  6u;;ar  nf  lead  und  95  pta.  oiide  digested  together  in 
water,  leave  only  062  pta.  of  insoluble  rcKidne,  ron-sisting  of  carbonate 
of  lead.  When  the  oxide  is  in  excess,  a  white  deposit  is  left,  and  a 
eolutiun  is  funned  containing  only  2  At.  oxide  of  lead  to  1  At.  acid. 
(Kiihn,  SchtiK\^\,  236.)  [Cuniparo,  however,  the  opposite  statement  by 
Liebig,  p   31  K] 

liJO  pta.  (1  At.)  of  sugar  of  lead  dissolved  in  water  :ire  mixed  with 
112  pta.  (I  At.)  of  litharge,  previously  free<l  from  carbunic  acid  by  gentle 
ignition  and  pulverized. — On  boiling,  the  mixture  first  becomes  white 
and  thick  from  formation  of  a  l-irge  quantity  of  ter)>a$ic  salt,  which  is 
then  slowly  converted,  in  the  cold,  into  bibasic  >^alL  and  dissolves;  if  the 
mixture  be  agitated  for  3  or  4  hours  in  tlic  cold,  the  ouantity  of  white 
deposit  formed  is  much  tinmUer,  and  subsequently  dissolves.  If  wo 
proceed  in  this  manner  with  1!>U  pts,  of  sugar  of  leati,  U2  pts.  of  oxide, 
aod  224  pts.  water,  we  (»btnin  a  tvolutiou  which  cannot  be  Qltered  and 
must  therefore  be  clarified  by  sctltng  il  asido  for  n  week  and  then  decant- 
ing; if  it  Ik;  then  mixed  with  twice  or  four  tiinea  its  volume  of  alcohol, 
the  bibasic  salt  separates  from  it  in  crystals,  in  an  interval  varying  from 
1  to  24  hours.  The  decanted  solution  evaporated  out  of  contact  of  air 
•oon  becomes  covered  with  saline  lilnis;  if  itbe  fii  rther  evaporated  at  5U% 
there  remains  a  m&ss  which  appears  moist  while  warn]  but  dry  when  cold, 
contains  6  per  cent.  (2  At.)  water,  softens  between  GO^  and  70^  and 
afterwards  becomes  dry  and  hard,  giving  off  2*9  per  cent.  (1  At.)  of 
water.  This  mass,  if  subsequently  heated  above  100"^,  gives  up  all  its 
water.  The  crystals  [containing  2  At.  watert]  also  lose  their  lustre 
above  100^  and  then  fuse  i]ito  a  dull,  white,  saline  mass.   (Schindler.) 

From  the  mass  evap»>rated  at  50'  (cuntaining  2  At.  water),  any 
eesquibasic  salt  that  may  be  mixed  with  it  U  easily  extracted  by  alcohol. 
If  It  be  first  dehydrated  and  then  treated  in  the  state  of  powder  with 
alcohol,  the  mixture  passes  milky  through  the  litter;  hut  on  beating  it 
to  the  boiling  point,  the  undissolved  portion  again  assumes  the  crystalline 
aspect  of  the  bibasic  salt,  and  the  liquid  filters  easily.  (Sohindler.) 

The   concentrated    aqueous    solutioa   causes   filter-paper    (also    the 
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entiole)  to  sivell  oonsi<ierably  and  does  not  pass  thrungh;  bat  tbesolati 
of  1  pt.  of  the  salt   in    1^  pta.  water  filters  very  easily.  —  This  salt, 
well  a3  the  trisncetate;   produces  red  and  yellow  colours  with  many  oi 
both  fixed  and  volatile.  (K.  Schin.ller,  iV.  Br.  Arch.  41,  129.) 

Thenard    (.4.   Oeld.   1,   335)  obtained   the   same   salt    in  cryatallind' 
lamincB  from  the  liquid  produced  by  boiling  2  pta,  of  sugar  of  lead  witb 
3  pttf.  uf  leud-oxide. 


2  PbO  


Dntdai\Wi°, 

«.- 224 

51 


Sohiodlcr. 

81*46     « «l>2a 

18-54     18-69 


PbO.Cm^PbO^    275     ....  101)00 


99-91 


DHed  at  70" 


2  PbO  

Aq 


Schind1«f. 

224     ....     78-87     78*62 

51     ...     17-i»6     .......     1811 

9     ...       S-I7     


PbO^C^HH'bO*.  +  Aq  , 284 


100-00 


Jiried  at  50*. 


2  PbO  .... 

C*H»0" 

2  Aq 


224 
51 
18 


76-45 

17-41 

6-14 


Soliinillrr.       Tltrfurd. 
75-88     7H 

17-49    i: 


PbO,C*H*PbO*  +  2Aq 


293     ....  100-00 


100 


Paycn  appran  not  to  admit  the  cxiEteiiLx  uf  a  bibasic  lalt,  iuatmucb  ag  be  tlaci  aol 

tDCUtioQ  it. 

Lfi](I-vhii*ffttr,  Blrifuiff,  Aceium  Saturni  s.  LytJiftrg^ri^  ;»nd  in  the 
oonc«3iitraleJ  fltatc,  Ejctrnet  of  Lta^U  Blei-rxtract,  Extrxictum  Satumi, 
aa  prc|Mirod  accoMing  to  the  directions  conimoniy  jiriven,  must  be  reganlwl 
as  an  aqnonuA  solution  uf  dinciHato  of  load,  which,  acrording  to  tb4 
proportion  of  oxide  which  has  been  digested  with  the  acetic  acid  ot 
the  neutral  acetate  of  lead,  likewise  contains  terba«»io  and  secquibano 
aeeUte. 

The  oxide  of  lead  commonly  useil  in  tlio  prepantion  is  finely  p"'* 
Terized  litharge,  As  tlirg  suK^tanco  generally  c»Mit»inn  copj»cr,  the  l«id- 
vinegar  prepared  from  it  is  also  contiimiiinted  with  copper.  Thi?  mclJ 
may  bo  rcmuvt'd,  either  by  a4lding  Ica4l-foil  or  lond-filingi*  to  the  lith&r;rfl, 
on  which  tho  Hipiid  containing  acctio  acid  is  to  not,  whon'hy  th«  gn^atrf 
part  of  tho  copper  is  reduced;  or,  acconling  to  Bischof,  by  placing  the 
iithiirge  for  a  day  in  c<iiita<-t  with  a  (solution  of  curbonate  of  ammonia 
amounting  to  j*^  of  the  lltliarge,  nnd  .shaking  up  the  mixture  frcfiocnilT. 
then  filtering  and  watdiing.  (V.  lOi).) — The  litharge  may  be  entiiWy 
freed  from  ciirbonic  acid  by  gentle  ignition. 

licad-vinegar  was  fcrmrrly  prepared  by  boiling  down  crnde  cr  dif 
tilled  vinegar  with  excess  of  litharge,  and  Bltoring.  At  pre»ml,  tli« 
Aqueous  eoluiion  of  sugar  of  leail  iv  more  ur  letts  (saturated  with  lithargr, 
eomctinies  )»y  placing  the  materials  together  cither  warm  or  cold  in  • 
«top]tcre<l  bottle,  sometimes  by  iMtiling,  or  by  gradunlly  adding  the  lithafK* 
to  the  hot  solution  of  sugar  of  lend. 

If,  according  to  the  Pfuirm.  Bmhntri,  we  take  222  pt«.  (2  At)  l"i^* 
oxide  to  190  pte.  (I  At.)  eugar  of  lead,  a  white  deposit  of  »exbaftic«l* 
ie  loft,  the  filtrate  girea  a  copious  precipitate  with  absoluto  alcohol,  ^ 
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eontaioe  only  2  At.  lead-oxide  to  1  At.  aoetio  acid.  —  With  190  pta. 
(I  At.)  sugar  of  lead  to  95  pts.  (^  At.)  oxido,  according  to  the  P/iarnu 
£oruM.t  the  quantity  of  whito  def>08it  left  undissolved  in  sm&llGr.  Lead- 
vincgiir  ttius  obtainod  oont.'iiiH  bibasic  acetate  with  a  smalt  tjaantity  of 
•esqaibasic  salt. —  With  190  pt6,  (I  At.^  sugar  of  lead  to  63  pte.  (some- 
what mure  than  ^  At.)  oxido,  a<^cnrding  to  tho  Pkarm.  Btivar.  and 
Gallica,  the  quantity  of  white  sediment  left  is  very  einaU.  This  lead- 
vioegar,  which  consists  chieHy  of  seiH{uibasic  acetate,  may  be  mixed  with 
&D  equal  quantity  of  absolute  alcohol  without  producing  a  prcoipitato, 
and  is  capable  of  dissolving  a  still  larger  quantity  of  oxide  of  lead. 
(J.  A.  Biiehncr,  Hepert.  81,2y5.) 

The  aulutton  of  3  pts.  sugar  uf  lead  in  \5  pta.  water,  has  a  density  of 
I'lll:  if  (according  to  the  Pharm.  Bavar.)  1  pt.  of  lead-oxide  bo  dia- 
solvuil  in  it  at  2j  ,  with  agitation,  the  decanted  liquid  has  a  density 
=  1  155;  with  2^  pts,  oxide  {Pharm.  Bonis*.)  it  is  1170;  with  3'5 
oxide  {Phana.  Badens.)  it  is  1*232;  and  with  4*5  oxide  (according  to 
Dumas),  a  thick  niiigma  is  formed. 

Theite  CJjn^idorationH  Lave  induced  Bilchnerand  Berzclias  (Jahrei^fr, 
24,  222,]  tu  ;igiee  with  Dobureiuer's  view  {*^cfiw,  17,  257),  that  the 
best  proportion  for  tho  pre|mraliun  of  load-vinegar  is  190  pts.  (1  At.) 
Biigar  of  lead  to  112  ]i£,s.  (I  At.)  oxide  of  lead  (or  fwrhapa  2  :  1) 
ina-sniiich  as  when  a  larger  quantity  of  oxido  is  used,  spaiiiixly  soluhlo 
basic  Kiltci  arc  formed. 

Lcail-vinegar  is  a  colourless  or  occaaionally  a  yellowish  liquid,  which 
when  very  highly  concentrated  has  a  density  exceeding  r28.  It  reddens 
turmeric  after  a  while,  iiud  gives  a  precipitate  with  carbunic  acid,  thb  pre- 
cipitaiiou  going  on  till  a  very  auid  salt  remains  in  sulution  ;  hence  it 
becomes  tiwliid  even  on  the  addition  of  distilled  water,  if  the  water  has 
uot  been  thoroughly  freed  from  carbonic  acid  by  boiling.  Lead-vineg]»r 
exposed  tt»  sunshine  deposits  carbonate  of  lead  [from  decompii^itiou  of 
acetic  acidi]  J.  Davy  (A.  Edinh.  PhiL  J.  6,  126.) 

Sfiquiboiic.  —  1.  Formed  by  heating  dehydrated  sugar  of  lead  till  it 
nielta,  then  more  strongly  till  it  boils,  gives  off  4  of  it«  acid  (in  the 
dccumposed  state),  and  suddenly  solidifies  to  a  greyish  wliite  mass  of  tho 
sesquibasic  suit.  (Matteucci,  ./.  Cltiin.  w^d.  7,  419.)  -^Tlie  mpieous  eulu- 
lion  of  this  resi<luc  evaporated  to  a  syrup  out  of  contact  of  air,  yields  the 
salt  after  a  while,  crystallized  iu  nacreous  lamimo.  (Wohler,  Aim,  Pharm* 
29,  63.)  —  2.  By  digesting  the  aqueous  solution  of  190  pLs.  (I  At.) 
sugar  of  lead,  with  5lj  pts.  (^  At.)  of  finely  pulverised  oxide  of  lead  fre« 
frouicarlxmic  acid  till  itdissolves,  and  evaporuling  the  filtrate  in  vacuo  over 
oil  of  vitriol  till  it  crystallizes.  —  3.  A  solution  of  396  pts.  (1  At.)  of  the 
ierbosic  siill,  and  at  most  100  pts.  (1  At.)  of  sugar  of  leail,  is  quickly 
evflporateil  to  a  small  bulk,  and  left  to  cool  in  a  stoppered  bottle  for  four 
days;  —  after  which  tho  resulting  cryj^tals  are  separated  by  a  press  from 
the  syrupy  mother  litpjor  ;  dried  between  paper;  then  pulverised  and 
more  completely  dried  in  vacuo  at  100"^;  dissolved  in  absolute  alcohol 
to  free  them  from  any  turliUi-ic  [or  bibasic'f]  salt  tliut  may  be  present  in 
ttxcoss  ;  and  the  solution,  after  filtration,  evaporated  to  the  crystal] izing 
point.  (Puyen.) 

Jii  the  dry  state,  this  salt  forms  a  white  amorphoas  mass,  which, 
when  strongly  heated,  gives  oft'  acetone  together  with  a  large  quantity 
of  carbonic  acid.  (Matteucci.)  White,  porous  mass.  (Wohler.)  In  the 
faydrated  crystallized  state,   it   forms    Lrunsparcut,   coIourleM,   shining^ 
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Bix-sidcd  tables  and  laminffi,  which  hare  an  alkaline  reaction,  at* 
altered  by  exposure  to  the  air  than  sugar  of  lead,  do  not  give  off  inter 
acid  in  vacuo  over  oil  of  vitriol,  and  when  heated  give  off  tiieir  water 
melt.  (Payeu.) 

Tlic  crystals  dissolve  at  19*75°  in  0*9  pt.  water,  therefore  mdl 
abundantly  than  sugar  of  lead.  The  solution  is  capahlo  of  dis^tUi 
both  torbusic  and  monobasic  acetate,  whereby  it  ac(|airea  a  a/ruf 
consistence  and  loses  its  crystalliziu!^  power.  A  solution  saturated 
the  cold  yields  crystals  of  sugar  of  lead  on  the  addition  of  a  few  droMi 
acetic  acid,  and  forms  terbasic  acetate  when  digested  with  oxido  of  It* 
Carbonic  acid  throws  down  carbonate  of  leati  from  it.  A  smallquantit 
of  ammonia  throws  down  the  terbasic  acetate;  a  larger  qnantitv  prTy»>| 
pitatee  hydrated  oxide  of  lead,  or  from  a  hot  solution,  the  aubydroyft] 
oxide.   (Payeii,) 

In  alcohol,  lEio  crystals  dissolve  less  freely  than  in  wat«r,  bat  mm 
easily  than  stij^r  of  lca/1;  and  tlio  cold  saturated  ai^aooua  solution  icM 
precipitated  Uy  an  equal  rolumo  of  alcohol.     The   («alt  crystallisea 


beautirully  froru  hot,  slightly  hydrated  alcohol,  than  from  water.  (Payn. 
Ann.  Ckun.  Phys.  66,  37;  also  ./.  pr.  Ckein.  13.  474.) 

According  to  R.  Sciiindler  (X  Br.  Aixh,  41,  129),  the  satomnl 
aqueous  solution  mixed  with  from  half  to  twice  its  bulk  of  alcohol  yi^lilf 
the  salt  in  nacreous  laniime,  c<mtainiug  2  At.  water,  mnlting  and  givie; 
off  2  percent.  (I  At.)  of  water  at  90",  and  solidifying  on  coolinir  to» 
colourless  gum,  which,  when  more  strongly  hented,  gives  off  its  wonB>l 
Atom  of  water  and  is  converted  into  a  wbitu  saline  maaa. 


Vthydraied^ 

3  PbO... 336  ....  76-71 

a  C*HH)»  „ 102  ....  23-29 


CrytiaiiiMcih 

3  PbO...  336  ....   7i-i; 

2  t*H»0"  lOa  ....  22  82 

Atj    9  ....     2  (II 


Pajni.      MudAv. 
74-91   73SI 

...  _  a« 


PW).2(C*H'Pl>0')   438  ...  lOOOO 


Aq 


447   ...lOOOO 


On  the  sobjcct  of   the  buio  acetates   of   lotd,   vid,   algo   Wittjlnn.   (Jb^. 
84.  181.) 


Monohntic  or  Neutral  Acetate.  —  Sugar  of  tend,  BMxmckrr,  Stiiw 
Saturni.—  Prej>ared  on  the  large  scale  hy  causing  distilled  winc-vio«gsrM 
cider-vinegar,  or  purified  wood-vinegnr,  to  act  »p<»n  oxide  of  lc«fl,or  »iA 
access  of  air,  upon  metallic  lead.  —  The  vajwur  of  the  vinegar  b  |AM>' 
under  litharge,  till  the  Inttcr  is  dissolved  up  iu  the  form  of  ■  ocatili 
compound,  —  during  which  action  jiart  uf  tbe  wuter  eva{>orat«t  — and  tW 
reeulting  liquid  is  loft  to  cool  to  the  orystalliiiug  point  with.-  i  f  '  ' 
evaporation.  (Gontole.) — Or,  tho  vinegar  is  heuted  in  u  copper  t 
a  few  plates  of  lea*l,  which  prevent,  by  galvanic  action,  the  - 
the  copjwr,  and  precipitate  the  copper  which  is  dit^solved  ' 
litharge;  more  litharge  or  impure  white  lead,  &c.,  is  then  addtid  la  ukI 
proportion  as  to  form  Icad-vincgar;  the  solution  decanted,  craporatrd,  isJ 
mixed  with  a  suthcient  quantity  of  acetic  acid  to  make  it  redden  titau 
then  straineil  through  a  conical  biig,  and  left  to  crystalline.  Tb«  DotlK^ 
liqnor,  evaporated  and  mixed  with  acetic  acid,  yieldn  an  additioail 
quantity  of  crvatats,  and  so  on  several  times.  I  pt.  of  litharge  yieliU  aWi* 
1^  pt.  sugar  of  lead.  (Mit*cherlich.) — Or,  strong  distilled  vinegmri*  puttti 
upon  smull  pieces  of  lead  contained  in  tut>e«,  the  liquid  from  the  6n&  uU 
ntn  off  to  a  second  also  filled  with  lead,  thence  into  a  third,  Ste^'—thm 
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ito  the  first,  the  lend  in  which  has  had  time  to  oxidiKe  a^in 
in  the  air,  and  form  sugar  of  lead  with  the  adhcrin<;  acetic  acid,  —  then 
ODce  more  upon  the  st^cond,  «&a.  till  thy  vitieirrir  is  sHiHeientlv  saturated 
with  lead.  (Berard.)  Similar,  in  short,  to  the  prepanition  of  nlue  vitriol. 
(VI  ,  428)  — Or,  lead  in  8jn:ill  pifces  w  place*!  in  shallow  tti.-^hcM  half  filled 
with  distilled  riucgar,  exposed  for  a  long  time  to  the  air,  and  frequently 
turoed. 

The  commercial  crystals,  whicli  havr*  cjirhonate  of  lead  and  also  brown 
matter  adhering  to  them,  aro  purified  hy  solution  in  hot  water  contain- 
iug  a  sinali  fjuuiitity  of  dit^tilh^d  rhiegar,  the  solution  thus  formed  beiug 
subsequently  filtered  and  coolod  to  the  cryatiilliKin*.' point. 

If  they  he  deprived  of  tlieir  water  of  crvstallization  by  leaving  them 
ia  vacuo  over  oil  of  vitriol  ( BerKflius).  or  by  fusing  them  at  a  gentle 
Int,  stirriug  all  the  whde  (MitHcherlich),  or  by  hoatiug  them  in  a  retort 
"to  a  temperature  above  100',  (Matteur^ci),  the  anhydrous  salt  remains  in 
the  form  of  a  white  pulverulent  or  compact  nuuw,  which  if  heated  to  its 
niettiog  |H>int  and  tlicn  cooled,  ttolidifies  at  1f>2''  to  a  coarsely  cryHtalline 
mass,  and,  according  to  Payen,  may  be  obtained  in  anhydrouB  six-sided 
tables  by  solution  in  boiling  absolute  alcohol  and  cotding, 

Dehydrated  eugar  of  lead  heated  in  a  retort  is  completely  converted 
at  280^  into  a  clear  liquid;  boils  fur  a  while  with  evolution  of  acetic  acid 
and  a  small  quantity  of  acetone;  a^iimes  a  bron'uish  tint;  and  if  the  heat 
be  gradually  raised  to  6.'i6*'  [ I],  suddenly  flolidifioji  in  the  form  of  a  while 
crystalline  mass  of  sesquiba^ic  acetate,  which  afterwarda  at  a  still  bi^^her 
temperature,  gtve»  utT  the  remitinitig  \  At.  of  the  acetic  acid  in  the  form 
of  acetone  and  carbonic  acid.  (Matteucci,  J.  Chim.  mM.  7,  410;  Sfhw. 
63,  2^6*.)  The  products  evolvi'd  in  the  conversion  of  sugar  of  lead  into 
tbe  terbasic  [se^quibafiic  ?]  eitlt,  are  not  acetic  acid  with  a  little  acetune, 
but  acetone  and  carbonic  acid  : 

CC'IPPbO*  -  2(PbO,2C*lPPbO^)  +  CH^O*  +  2CO». 

Tlie   residue  contains  also  a  email  quantity  of  carbonate  of  lead  as  a 

feonda^y  product.  (Wohler,  Jun.  rJitinii.  2!),  63.)  —  Dobereiuer  had 
ted  (.yWiiP.  17,  2.36)  before  Matteucci,  that  100  pts  of  sugar  of  lead 
subjected  to  dry  dislttlalion  give  ofl"  acetic  acid  and  acetone,  with  ebulli- 
tion, and  are  converted  after  a  while  into  8584  pts.  of  basic  salt,  which, 
when  more  strongly  heated,  is  resolved  into  carbonic  acid  and  mursh-gus, 
acetone  with  a  itniall  quantity  of  acetic  acid,  and  a  non-coherent  grey 
residue,  amountiug  to  ti(j  02  pis. ;  this  residue  acquires  the  metallic  lustre 
when  rubbed  upon  the  polishing  stone,  and  consists  of  6378  pts.  lead, 
vnd  2'24  churc<ml.  —  The  dry  Bait  heated  in  the  air  melts  with  appearance 
of  6re,  and  afterwards  solidifies,  resolving  itself  into  a  mixture  of  lead- 
oxide  and  metallic  globules.  Paper  saturated  with  sugar  of  lead  or  lead- 
fegar,  and  then  dried,  bums  like  tinder  when  set  on  fire. 
%.  When  an  intimate  niixturo  of  2  pts,  perfectly  dehydrated  sugar  of 
J  and  1  pt.  of  the  so-called  Paris  blue  (VII,  437),  also  perfectly  dry,  is 
gently  heated,  a  largo  quantity  of  t'iis  is  given  off  (consisting  probably  of 
2  vol.  carbonic  acid  to  I  vol.  carbonic  oxide),  and  at  the  same  time  an 
ethereal  distillate  passes  over  ;  afterwards,  at  a  red  heat,  a  yellow  oil 
distils  over,  a  large  qaanttty  uf  carbonate  of  ammunia  is  evolved,  and  a 
pyrophoric  residue  is  left.  The  ethereal  distillate  mixes  with  water, 
ether,  and  alcohol  in  all  proportions  ;  it  appears  to  be  a  mixture  of  ace- 
lone  and  acetoaitryl,  C^l^N^  (Lowig  &  Schweizer,  Aym.  Pfiarm.  75, 
3fl0.)  T. 
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Dekydruifd  in  twrtto. 

PhO 112     ....     68-71     ... 

4C 24             l-l'72     ... 

.„..     68-52     -. 

—.     U'lh 

I*W     ^ 

14-74     

p«r«a. 

14 -38 

SH 8    ....       I«5     ... 

3  0 ^       24      „.     1472     ... 

1-M 
14*89 

C*H*Pl)a'  ....     1G3     .  .  100-00       . 

100-00     .„ 

iOO-00 

Fmm  the  aqueous  solutiuo,  the  salt  sepantca  comMord  with  3 
irat^^r  in  the  crystals  iu  uhich  it  comraoDlv  occurs.  A  soluiioo  nf 
previonely  deh^^drateii  salt  in  dilate  alcohol  ol^o  yielils  cryetal:^  coni 
iDg  3  At.  water.  (Pa^en.)  —  TranHparont  and  colourless  prisnui  (>eloQj7f 
to  the  oblique  prismatic  system.  Fig.  106;  cleavaj^e  parallel  to  /  and 
«:  «'  =  128  ;  «  :  ^=  116";  i  :  «  =  03^  30  ;  i  :  f  =  lOO""  32.  (Brook< 
Ann.  Phil.  22,374.)  Aroordmg  to  Mitschorlich,  it  in  Uoroorphooa 
the  acetate*  of  b.irvta  and  ^truntia,  —  Sp.  gr.  2  5*5.  (Thomson.)  — 
astringently  sweet.  Tarns  violets  j^en.  (Morveau.)  The  aqucKxis  wli 
tion  ttims  violetfi  green,  even  after  carbonic  acid  has  been  pAmed  tfaroi 
it  long  enough  to  cause  it  to  redden  litmua  ;  the  cTystab  do  not 
litmus  unless  tbey  have  been  separated  from  a  Tery  acid  solnt 
(AValcbner.) 
With  Waier  ^f  CryttaUizotion,       Bmclitu.     Tb^oard.     Di^bereiner.     Hk 


PbO  112 

C*H*0« 51 

5Aq 27 


58*95  58-71 

26-94  25-97 

I4-2I   14-32 


62  ... 
28  -. 
10  _ 


59^ 
34.46 
14-28 


.100 100 100-00 in 

Thonard.   (A,    GtkL    1.   381) 


C^U'PMV  +  3Aq.  190  ...10000  100*00  . 

Berzelius.    {Ann.    Chim.    94,    298.) 
Doberciner,  .S'Mw.    17,  256.)  —  Thomson  {Ann.  thU.  14,  382  j  18,  MS) 
reeanls  the  salt  a  &»  the  true  su^r  of  lead;  the  aatt  &   [the  erystabal 
which,  however,  a«  describe*!  by  him,  apree  perfectly  with  those  of 
of  lead]  he  retpircU  a«  a  peculiar  salt  =  PbO,  4CMI'PbO*-f  19  Aq. 

Cryelallixed  sugar  of  lead  effloresces  eli^'htly  in  warm  dry  air^  giviaf 
off  water  and  acetic  acid,  and  ab«orbing  carbonic  acid.  UnloM  tW  «r  • 
eomplctfly  Mturatcd  with  moisture,  no  carbonic  aci<l  i»  ukrn  «p,  crm  if  Mvtic  trA 
esrapm.  f Hoclirti-Hicr.  J.  pr.  Chem.  26.  33H.)  lu  vacuo  OYer  oil  of  Titriol,  wr  U 
temperatures  above  40^  in  the  air,  it  gives  np  all  its  wat«r.  In  raem 
over  oil  of  vitriol,  even  at  0\  the  crystals  lose  all  their  water  m  8  Jaj" 
but  no  acid;  at  22"".  tbey  are  completely  dehydrated  in  48  hours,  mJ  if 
then  kept  for  a  longer  time  in  vacuo,  lose  al^  a  email  qtiantity  of  acM. 
(Payen.)  —  Absolute  alcohol  frequently  renewed  deprivos  the  rry»tal»  rf 
ftJl  their  water,  so  that  the  ret^idue,  dJesolvefl  in  a  fresh  portion  nf  boilioif 
absolute  alcohol,  yields  on  cooling,  crystals  of  the  anhnlrone  ak. 
(Payen.)  — The  hydmted  salt  melts  at  7d'5^'  (Matteucci),  and  on  eootbif 
solidifies  after  some  time  in  a  radiated  mass.  (Marx,  ./.  pr.  O^ria 
22j  143.)  At  a  heat  gradually  rising  to  100',  it  gives  off*  its  wat«r  wili 
ebullition  (hut  no   acid),   and   then   solidifies  at  that  temp  a  lh« 

form  of  the  anhydrous  salt.  (Matteocci.) — When  the  a.|  iiua 

is  boiled,  part  of  the  acetic  acid  goes  ofl^  with  the  water.  (  Volckcl,  /'nff. 
58,  141.)  The  solution  when  exposed  to  the  air  is  resrdvcd  into  aatftt 
acid  which  cecnpes,  and  carbonate  of  lead  which  is  preeipilalai 
(Hochstodter ;  amp.  Jlenot.  J.  Pharm.  20,  8.) — Carbonic  ac»4  gM 
bassrd  tliroujL'ii  (Ik;  aqueous  solution  throws  down  the  greater  part  «f  tW 
lead  in  the  form  of  carbonate,  the  nuantity  of  lead  remaining  in  solstiei 
being  snuiller  oa  the  liquid  is  more  dilute.     Tho  solution  of  100  pU. 
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of  leiul  in  [how  much  1]  water,  deposits,  when  carbonic  acid  le  passed 
through  it,  45*65  \iifi.  of  oxide  of  lead  in  the  f»rm  of  54'GH  pts.  of  cnrho- 
nate  free  froin  acetic  acid,  bo  that  only  19  3  pis.  of  oxide  remain  in  solu- 
tion. The  liquid  does  not  dissolve  nny  of  the  cfirl>onate  of  lend,  so  long 
%e  it  remains  saturated  with  carbonic  acid ;  liut  after  the  cnrbonic  acid 
has  been  expcUed^the  carbonate  of  lead  dissolves.  On  ditstillin^  the  liquid^ 
acetic  acid  pa(^8es  over  ;  and  the  remaining  tifjuid,  which  reddens  litmus 
but  slightly,  yields  a  fresh  precipitate  when  carbonic  acid  is  passed  through 
it.  (Walchner,  &'kw.  48,  257-)  —  From  a  solution  ai  100  pts.  sugar  of  lead 
in  500  pts.  water,  carbonic  acid  gas  throws  down  only  1598  pts.  oxide 
(inform  of  carbonate);  but  with  1300  parts  of  water,  the  (pumtity  of 
oxide  precipitated  amoants  to  3964  pta. ;  with  2100  pts.  water,  to  38*87; 
and  with  3000  pts.  water,  to  4054  pts.  It  appears  then  that  if  the 
quantity  of  water  exceeds  13  times  that  of  the  aii^ar  of  lead,  a  further 
addition  of  water  does  not  produce  any  considenible  increase  in  the  (juau- 
titv  of  lead  procipitatcl.  Similarly,  100  parts  of  moderately  strong 
acetic  acid  placed  in  contact  at  ordinary  temperature  with  an  excess  of 
carbonate  of  lead,  dissolve  29*32  pts,  of  oxide;  but  the  same  quantity  of 
acid  diluted  with  800  pts.  of  water  dissolves  only  20*02  pts.,  and  with 
1600  pts.  water,  only  16*26  pts.  of  oxide.  (G.  Bischof,  J.  pr.  Chtm. 
7,161) 

A  solution  of  1  pt.  sugar  of  lead  in  8  to  16  pts.  water  is  not  pro- 
cipitated  by  ammonia,  baryta-water,  or  lime-water,  provided  carbonic 
acid  be  completely  excluded.  (Bucholz,  A,  Gehlj  5,  2.54).  When  a 
srdntion  of  su^^r  of  load  i^  dropped  into  exce-^  uf  ammonia,  wbito 
hydrated  lead-oxide  is  thrown  down  in  the  cold,  iind  at  liigbcr  temper*- 
tures,  sometinjcs  the  hydrate,  sometimes  the  cry^tiillizcd  anliydrons  oxide. 
When  1  pt.  of  an  aqueous  sututiun  of  sugiir  of  lend,  saturated  at  22°,  is 
mixed  with  2  pt*^.  water,  and  iimmoniii  added  hydrops  till  the  liquid 
smells  sliglilly  of  it.  the  mixture  remains  clear,  but  after  a  few  hours 
deposits  acetate  of  lead.   (Payen.) 

%  Aqueous  solution  of  potash,  of  ep.  gr.  1*06,  added  hydrops  and 
with  Agitation  to  a  boiling-hot  solution  oi  Kugar  of  lead  of  f>p.  gr.  1*25  to 
1*80.  uoca  not  for  some  tjnie  produce  any  |»ermanent  precipitate;  but 
suddenly  the  whole  liquid  sultdilies  to  a  white  magma,  formed  by  a 
double  salt,  3PbO,2KO,3C*H'0',  which  is  modemtely  soluble  in  hot 
wftter.  (Taddeis,  Haccolta  faico-chimiea  Italiana^  2,  562;  Ckem.  Gaz,  1848, 
169  )  t 

Sulphate  of  putaf>h  added  to  Kdution  of  sugar  of  lead,  throws  down 
a  loosely  united  compound  of  sulphate  of  lead  and  sulphate  of  potash. 
The  presence  of  gum  retards  tho  precipitation  by  ::<ulpl]atu».  The  solu- 
tion of  1  pt.  of  sugar  of  lead  in  3000  pts.  water  is  precipitated  by 
sulphate  of  soda;  but  if  the  wnier  also  contains  in  solution  ^'v  of  its 
weight  of  gum,  the  precipit-'ito  does  not  show  itself  when  the  proportion  of 
sugar  of  lead  in  the  water  i.^  le^-s  than  1  pt,  in  1000;  if  the  water  oon- 
twna -jiff  of  its  weight  of  gum,  the  precipitate  is  not  formed  even  with 
this  quantity  of  lead,  not  even  when  the  liquid  is  boiled  or  left  to  itself 
for  a  long  time;  but  in  that  case,  a  few  drops  of  nitric,  hydrochloric,  or 
salphurio  acid  prwluee  the  preoipitaticm.  (WaJcker,  iV.  Quart.  J.  f^f  Soc, 
3,  3/0.)  The  Bolution  of  1  pt.  corrosive  sublitnato  in  100  pts.  water  is 
not  clouded  by  a  small  quantity  of  sugar  of  Icml,  but  yields  a  copious 
precipitate  of  lead  with  lejid-vlncgar.  ( Buchner,  Zfr.  ^rc/t.  19,  270.)  The 
precipitate  is  probably  oxychloridc  of  tca<J.  hy  this  test  we  may  readily 
Moertaio  whether  the  sugar  of  lead  ooutains  any  basic  salt.  , 
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Neatml  acct&te  of  iead  disBolves  in  1  pt  of  water  at  40^  (Weud); 
and  in  about  \  pt.  of  boiling  water.  When  a  solution  Mtunl«l 
at  22''  is  mixed  witK  an  ec|ual  volume  of  J*5  per  cvnt,  olrobol,  tie 
clc<ir  niijclurc^  after  a  few  duvs,  deposits  beautiful  prieme;  if  tbese  do 
not  appear,  a  cr^fitailine  precipitnto  in  instantly  funned  on  agitatta^ 
tbe  liquid,  (Payen.)  ^^u^r  of  lead  diiisolvos  wiih  t<ilerab]e  facility  io 
alcobol.  Ether  added  to  the  solution  throws  down  tbe  »«lt  io  tbe  form 
of  a  crystnlline  pt)wder.  (Dobereiner.)  From  ita  aolution  io  alcohol  «f 
Bp.  gr.  0-828,  the  salt  in  also  partially  prc<*ipitated  in  tbe  crystalline  Som 
liy  abftolute  alcohol.  (Reichenbacb,  ijchw.  62,  145.) 

Afjfifttm  diftolres  abandantljr  and  without  drrompofition  in  rtroiiK  rinc^ir.  tamiaf 
m  cotuorlvss  )u|oid,  which  rrmMinB  pprmNnriit  in  clo««  yn^rU,  but  i1fp.tkiu  Wiwv 
pfrotide  of  Irid  when  ciposcd  to  tbe  air,  or  whrn  evapAnted  or  diluted  with  vxtrr. 
(N.  FUcher,  SeAtr,  b'A,  1'24.)  [Gluciil  ac^iic  u:id  ii  rrqairrd  for  tbu  purpowe.  IV- 
oaide  of  Ica^  doc«  nut  diaitolve  cither  in  gl*cul  acetic  add  or  in  coticeiitiiii«d  fituftf.] 

Acetate  of  Uranium  and  Lead. — A  solution  of  I  pt.  neatral  aeeUte 
of  Ifad  and  a  soniewbat  larger  quantity  of  uraaic  acetate  iti  watvr  cua- 
taining  acetic  acid,  yields,  when  bomewhut  quickly  cvajiorated,  pale  jrellow 
needles  united  in  tufts,  which  give  ofl*  their  water  of  cyrst«l)iiatioa  at 
275\  leave  brown  utanate  of  lead  when  ignited  in  the  air,  and  diieolfv 
readily  in  water.  (Wertheim.) 

Crjfttailixed*  Werthrtu. 

PbO..-. 112     .,.     271B     27U 

UK)» «..„.« «- 144     ....     WM     54-93 

2  C*HH)> «. 102     -..     24-76    ......     24*94 

6  Aq „^ 54     ....     13-11     ..,     13  01 

C*U'Pt>0',Cm-(U^O)0<  +  6Aq  .    412     ....  lOO'OO     .„ lOO'OS 

FRRHOtts  Acetate.—  Formed  by  dissolving  iron  or  ita  aalpbide  ia 
warm  Htrung  acetic  acid,  not  in  contact  with  the  air.  The  con«(>Dtr»tfd 
solution  yields,  on  cooling',  email,  green,  »weetish,  astringent  nf«dl«». 
(H.  Davy.)  The  solution,  freed  if  necessary  from  ferric  oxido  byial- 
phurettcd  hydro^^en  M-itb  addition  of  acetic  acid  in  excess  and  rvapenled 
in  a  retort,  Holidi6es  on  cooling  to  a  very  pale  green  maw^  eonaiatiot  if 
Boft  silky  needles.  (Liebig,  Chim.  orff.)  The  disi'olved  salt  oxidivi 
qaickly  in  tbe  air,  and  becomes  covered  with  precipitated  films  of  ftrrio 
ealt  (Wenzcl.)  These  arc  dark  brown,  crystalline,  and  perfectly  sulabb 
in  water. 

Mattcucci't  statement  {Ann.  Chim.  Phyt.  52,  13G)  that  th«  aqarooa  Mlatioa  of 
fcrmuf  acx'tate  it  protwtcd  hy  at-rtntr  of  hnrjrtji  from  prwipiUtion  hy  NmmonU,  t  h«w 
pot  bern  abl«  to  conAnn.  It  it  true  that  part  of  the  ferrouA  otidc  rcmaiua  iu  aoiitftai 
but  this  is  always  tbe  eue  in  prectpitMting  by  ammonia.  (V,  189.) 

Fehbic  Ac'Etatr.  —  a.  Piiifhitsic.  ■ —  rrceipitiited  on  boiling  tbe  dil«*» 
solutions  of  6  and  c,  in  brownish  yellow  flakes,  wbicU^  according  to  Paflot. 
do  not  redissolre  in  strong  acetic  acid. 

h.  Moftobasic.  —  1.  This  is  probably  tbo  composition  of  tb«  iui 
brown  crystalline  precipitate  fleposiiwl  by  ferrous  acetate  on  cxpoaorv  lo 
the  air»  and  completely  soluble  in  water. 

2.  Obtaineil  by  saturating  cold  strong  acetic  acid  with  reeeatly  piv* 
cipitated  and  still  moist  liydrated  ferric  oiide.  The  hydrated  fttA 
in  ocrtaio  states,  is  either  insoluble  or  but  sparingly  soluble  io  ilf<oii| 
ftoetio    ftcid.      According    to    Trautwein,    it    is    only   Iho    terhydsals 
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i=  3Aq,Po'0*,  wliidi  <lUso]vc9  abundantly  in  tlie  ncM.  Accor<Ung  to 
JansscD,  it  must  bo  precipitated  from  ita  eolutioii  in  bydrocbloric  or 
snlpharic  acid  by  neither  too  amall  nor  too  great  a  (juantity  of  caustic  or 
carbonated  alkali;  bccsmflc,  iti  tbo  former  riipc,  a  wUir  liydrocblorato  or 
sulphate  of  ferric  oxide  will  bo  prccipituted,  and  in  the  latter,  a  com- 
pound of  tbo  liydrato  with  alkali;  buth  of  which  are  but  sparin;[^ly  soluble 
in  acetic  acid.  Hence  are  derived  the  following  methods  of  obtaining  an 
ea«ily  aolublc  hydrate. 

a.  G  pt«.  of  aqueous  eesqui chloride  of  iron,  of  sp,  gr.  1*545  (containing 
1  pt.  of  iron)  ai-e  mixed  with  90  ])ts.  of  water;  then  9  pts.  of  oqueoiw 
potash  of  8p.  gr.  1*333  with  135  pts.  water;  the  iron-solution  mixed  with 
exactly  two-tliirris  of  the  pala!^h•aoluti^!u;  the  mixture  set  asido  fur  a 
day  and  ehakcn  now  and  tlicn,  till  the  lii^lit  brownish  yellow  prccipitnto 
Tedi.'solvpfl  and  forms  a  clear  dark  brown  enlution;  and  afterwards  the 
^eater  part  of  tbo  rouiaiaing  third  of  the  potiisb-solution  added,  but  only 
in  eufficicuL  quantity  to  produce  conipleti!  precipitation.  Tlio  hydrate, 
nftor  being  washed  and  pressed,  nniounts  to  between  3  and  (!  parts,  ami 
is  soluble  in  3J  pts.  of  acetic  acid  of  sp.  gr.  r05  to  1-055.  Tbo  acid  is 
added  to  the  hydrate  in  tuccesaive  portions,  each  portion  bein^  well 
mixcil  with  it  by  careful  trituration  in  a  basin,  the  mixture  sot  aside  in  a 
glass  vessel  for  24  hourSj  and  frequently  (*hakcn;  after  which  it  fonns  a 
clear  solution,  which  should  be  strained  through  fine  linen.  If  tho  ferric 
hydrate  and  the  concentrated  vinegar  have  been  mixed,  before  trituration, 
with  a  quantity  of  water  enfEciont  to  bring  the  solution  to  12  parts,  the 
sp.  gr.  of  the  solution  is  between  1*13  and  135.  (Trautwein,  lieperL 

"'  '•)  .  ... 

/B.  1  At.  sesquichloride  of  iron  i^j  exactly  precipitated  by  3  At  carbo- 
nated alkali,  [*?.r/.  208  pts.  12-hydrated  sesquichloride  of  iron  to  430 
pta.  10-hydraled  carbonate  of  eoiliv],  tioth  solutions  being  cold  and  con- 
centrated; the  iron-solution  ailded  with  brisk  agitation  to  the  alkaline 
liquid;  and  the  precipitate  carfully  washed  with  cold  water.  The  pre- 
cipitate obtained  from  100  ptn.  of  iron  requires  237  pts,  of  acetic  acid  of 
§]>.  gr.  1*045  to  dissolve  it  completely.  [Since,  according  to  page  293, 
acetic  acid  of  sp.  gr.  1'045  contains  34  i>cr  cent,  of  the  glacial  acid,  237 

Sarts  of  it  must  contain  80*5K  pis.  of  glacial  acetic  acid.  This  quantity 
issolves  100  pts.  of  iron  in  tlie  funn  of  143  pts  oxide;  and  143  :  tiO'58 
=  SO  :  45*06;  consequently,  80  pts.  (1  At.)  ferric  oxide  are  soluble  in 
45*0fi  pta.  (J  At.)  glacial  acetic  acid  or  4  At.  ferric  oxide  in  3  At. 
glacial  acetic  acid].  If  the  ferric  oxido  lias  been  precipitated  by  an 
iilkaliDC  bicarbonate,  the  dark  brown  solution  nmy  be  kept  unchanged; 
but  if  the  oxide  has  been  pr^'cipitatod  liy  a  caustic  alkali  or  a  mono- 
carbonate,  tho  solution  becomes  turbid  in  a  few  days,  and  solidities  to  a 
stiiF jelly;  this  effect,  however,  is  not  due  to  the  presence  of  silica,  but  to 
a  reaiduai  portion  of  alkali,  wliich  dissolves  in  the  form  of  acetate,  and 
caoses  the  separation  of  a  basic  ferric  acetate.  But  when  hydrochloraleof 
ferric  oxide  is  precipitated  by  bicarbonate  of  potAsh  or  eoda  or  sesqui- 
carl>onato  of  ammonia,  the  precipitate  contains  carbonic  acid  and  does  not 
dissolve  in  strong  acetic  acid  till  it  is  heated;  it  then  forms  with  the  acid 
a  stiff  jelly,  whirli  becomes  liquid  wheu  tho  caibonic  acid  escapes;  if  too 
much  heat  be  applied,  ferric  oxide  separates  and  does  not  rcdissolve  nntil 
acted  upon  by  an  cxce(?8  of  acetic  acid.  (Janssen,  Aim.  Pharm,  23,  193.) 

7.  A  solution  of  1  pt.  iron  in  15  pts.  of  hot  nitric  acid  of  sp.  gr.  1-25 
is  mixed  with  nn  aqocons  eolution  of  ^  ptn  crystuUized  carbonate  of  soda; 
the  precipitate  throughly  washed  with  warm  water  and  squeezed  in  a 
roL.  vrii,  X 
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press;  the  cake,  wliich  amounts  to  between  3*6  and  4  ptd.  diraied  wit 
17  pti.  acetic  acid  of  ep.  jfr.   1'045,  and  the  nolution   liltercl   from 
uutlisHolvcd  portiuD.      In   this  process,  the  hydrated   oxide    is  suoMwl 
in  oxcesH,  and  thoreforc  the  saturation  ia  perfect.     The  filtrate  ci 
80  pt0.  {1  At.)  ferric  oxide  to  032  pt«.  (a  little  more  than   1    At.) 
acetic  acid.  (Betto,  Ann.  Ffiarni.  33,  136.) 

(:»  a  pta.  of  aqueous  solution  of  sesqui chloride  of  iron,  of  cp.  gf. 
diluted  with  6  pts.  water,  are  mixed  with  a  solution  of  9  pta.  ei 
carbonate  of  soda  in  20  pta.  water,  the  washed  precipitate  placed  upon 
brick,  till  it  is  reduced  to  ab<»ut  8  ptf.,  and  afterwardd  immersud  ia  4  ptc] 
of  strong  acetic  acid,  and  btirred  till  it  is  completely  diasol red.  (Dtuo% 
N.  Br.  Arch.  23,  308.) 

c.  Scbweinaborg  {Mag.  Phamt,  33,  48)  precipitates  dilate  sfpqo* 
chloride  of  iron  by  eau.stic  soila,  addict  in  8ncb  proportion  that  the  liquiA 
shall  not  change  the  colour  either  of  litmus  or  of  tuniicric;  w&^hed  tin 
precipitate  quickly  either  with  hot  or  with  cold  wnier,  because  iu  wl> 
bility  is  greatly  diminished  by  continued  immcrditin  in  the  liquid;  prt  ~ 
it  between  blottiujc-paper  as  long  as  the  paper  is  wetted  by  it;  lear^a 
dry  to  a  certain  degree  in  warm  air;  and  dieeoLvca  ity  at  S5^  to  ST** 
strong  acetic  actil. 

The  dark  red-brown  solution  of  ferric  acetate  becomes  tnrbid  oa  ihs 
addition   of  acetate  uf  potash,  the   turbidity  apjiearin;;    imntediateSy  « 

:ity  of  tho  latter,  and  VH^l*!*  a  mi- 


after  a  time,  according  to  the  qoantity 

pitate  which  redissolvcs  in  pure  water:  to  restore  the  gelatinoiu  mixtan 

to  tho  liouid  state,  a  large  quantity  of  strong  acetic   acid  is  rtqaM. 

(Janspcn.)^  The  solution,  when  largely  diluted  with  water,  is  rcMilrW 

into  ferric  oxide  [polybasic  salt  V\  which  is  precipitated,  and  dilate  seKie 

acid.  (Wetxiar,  iSchw,   50,   107.)  —  This  precipitation  ia  acoelentod  by 

boiling. 

e.  Trr-ffcid,  —  Formed  by  precipitating  sugar  of  Icarl  or  acetate  irf 
baryta  with  teri'ulphate  of  ferric  oxide  in  equivalent  proportion,  tB"i 
filtering  from  the  sulphate  of  lead  orbarj'ta;  or,  according  to  Pkgenstecktf. 
iHepert.  7:5,  38),  by  adding  17  pts.  of  completely  dry  teniii]piial«  ^ 
ferric  oxide  to  a  solution  of  18  pts.  acetate  of  pota»h  in  i>8  ptsi  alrolol 
of  Hp.  gr.  0  85  and  6  pts.  water,  digesting  for  3  days  with  frrqtwot 
agitation,   straining  with  pressure   thmuj^h   linen,  and    t*  -lU 

dark  brown  solution  resembles  tbe  prece<ling,  and  ia  alw  j  'i  l,"^ 

dilution  and  Iroiling,  so  aA  to  yield  a  colourless  61trate  frc«  frvM  ii*a. 
The  tainjo  effect  is  produce*!  on  mixing  ferric  sulphate  or  other  fcrrkflfe 
with  ncetate  of  potash,  diluting  the  dark  brown  mixture  with  water,  uA 
heating  till  it  begins  to  boil.  (Barker,  Phil.  Mag.  J,;  also  J.  pr.  C%t^ 
7,  146.)  On  this  reaction  is  founded  a  method  of  separating  iron  prr«<»< 
in  the  state  of  ecsquioxide  from  other  metats  likewiao  rontaified  ^ 
solution.  —  Ferric  acetate  is  mtscible  with  alcohol. 

CoBALTors  AcBTATE.  —  Thc  red  solution  yields  bv  frraporatjoii  a  I*' 
residue  which  turns  blue  whenever  it  is  heated,  ana  br^mnes  noiil  •> 
exposure  to  tbe  air.  (Wensel  )  The  solution  may  be  used  ac  a  sj^P" 
thetic  ink,  violet  ff  pure,  blue  if  mixed  with  common  nJt.  (HmmV] 
comp.  V.  337.) 

CoOALTic  Aci;tatk.  —  Hyimled  sesquioxide  of  eobalt  dtti»h« 
slowlv  but  completely  in  slroog  acetic  acid,  furmiug  a  deep  brow-jlfiiV' 
liquid,  a  few  drops  of  which  ar«  sufficient  to  impart  a  ycliow  coloar  tas 
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considerable  quantity  uf  wutor,  Tbo  solution  sustnine  a  boiling  bout 
without  decompoaition,  but  coutitiucH  exposure  to  light  reduc^^fl  tlie 
MMuioxide  of  cobiilt  to  prutoxido.  SulpLuric  or  nitric  acid  likewise 
^mlually  reduces  the  tioscjuiuxide  to  protoxide.  (Wiukelbcok,  Ann, 
Pkann.  13,  260.)      (For  the  reactiont  of  Uiu  •olutiou^  vid.  V.  328.) 

AcBTATE  OF  NiCKBL.  —  CrystttlUiea  apparently  iu  four-sided  prisma; 
appIe-grecHj  very  sweet.  Effloresces  on  tne  surfaee;  dissolves  in  G  pts. 
of  oold  wAter;  insoluble  in  absolute  alcohol.  (Tupputij  Ann,  Ckim, 
78,  164.) 

Cdi'ROCS  Acetate. —  First  obscired  by  the  translator  of  '*  Spielmann's 
Inftitutiona,"  and  by  Lassotie  iu  the  dittilUtion  of  verdigris;  auppowd  by  Piuust 
and  A.  Vt^cl  to  be  uitiydrdua  cupric  acetate ;  shown  by  Grlilrn  to  be  cuproui 
acetate.  —  According  tn  Bertelius,  it  often  occurs  in  common  verdieria.  — ■  ThiS 
salt  sublimes  towards  the  end  of  the  distillation  of  crystalliied  verdi- 
gris (alffo  of  common  verdigris,  according  to  Berzelius)  in  soft,  loosoj 
white  flakes,  which  redden  litmus  and  have  a  eaustic  astringent  taste, 
(Lassonc.)  It  is  composed  of  Cu*0,C*H='03=  OH'CuW,  and  does  not 
undergo  any  change  by  exposure  to  moi.st  air.  (Berzelius.)  According 
to  Gohlen,  it  becomes  moist  and  grocn  when  exposed  to  the  iiir;  and 
when  treated  with  potash,  forms  hy<lrated  cuprous  oxide.  (Gehlon.)  — 
When  immersed  in  water,  it  is  resolved  into  yellow  bydrated  cuprous 
oxide  and  monobasic  cupric  acetate,  the  latter  gradually  fortning  and  dis- 
solving as  the  air  has  access  to  the  liquid.  (Hcrzeliua.)  It  dissolves  but 
partially  in  alcohol,  leaving  a  yellow  powder  soluble  in  ammonia  [hydratcd 
cuprous  oxide].  (Lassone.) 

CrpRic  Atetate.  —  a.  With  48  Atoms  pf  BfU^.1  Precipitated,  on 
heating  the  aqueous  solution  of  the  sesquibasic  salt,  in  livcr-ooloured 
flakes:,  which  towards  the  end  of  the  wavshing  easily  pjiss  througli  the 
filter;  they  are  very  sparingly  soluble  in  water,  and  whtMi  dry,  are  black 
and  leave  a  strong  stain.  Remains  also  as  an  insoluble  residue  when 
common  verdigris  and  the  terbaeic  salt  are  boile<l  together  for  a  long  time; 
some  of  the  tcrbasic  salt,  however,  remains  mixed  with  it.  (Berzelius.) 

r  Dried  at  fiS*.  Bertelius. 

48  CnO 1920  ....  92*35  9200 

C*H»0« 51  ....  2-45  «      «•« 

12  Aq „ 108  ....  &'20  5-55 

&.  Tfrfxtaic.  —  1,  Common  venligris  is  pnt  into  cold  water,  nnd  left 
to  swell  up;  the  pasty  mass  strained  through  very  porous  linen,  which 
retains  the  impurities  of  the  verdigris,  but  allows  the  small  crystals  of  b  to 
p«as  through;  the  portion  which  hns  run  through  pourcil  npon  fine  linon 
(cambric^;  and  the  beautiful,  light-blue,  shining,  crystalline  scales  which 
remain  thereon,  pressed  and  washed  with  cold  water,  and  finally  on  a 
paper  filter  with  alc<>hol.  (Berxcliu."^.)  —  2.  When  ammonia  is  added 
to  a  boiling  solution  of  the  monobasic  salt  till  the  precipitate  in  redis- 
eulvcd,  and  the  solution  kept  fur  some  time  at  00'*,  the  salt  0  crystallizes 
odL  (Ber7eliu3.)  —  ."3.  The  acid  of  the  monobasic  salt  is  imperfectly 
saturated  with  ammonia,  and  the  resulting  green,  non-crystalline  jelly, 
washetl  first  with  water  whicli  turns  it  blue,  and  then  with  alcohol  to 
prcvetit  it   {rem   turning  black.    (Berzelius.) —  4.  When   ammonia  is 
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lOOOO     10000 


384  rrHTUKC!  puuabt  Kccutcs  cm*. 

Mi  is  «ceMK,  to  tlM  htSBmg  coacratnlMl  aolftiiM  «f 
mk,  m.  hbmwMg  gnwdbr,  ^»gy^ ^wjr-^ief  predfritate  is  fi 
orrvTBdleaMedpTaiM.  (BenelnuL)  — 5.  Tbealtftb 
jpfcd  fcy  ^geitMg  Ac  igfiM  aalrtioB  of  th»  ngrti^  aUt  wiib  h  ' 
cvpcie  oxUe;  VvtittbeaanvBMtWfipni  of  &  Itcmalifal  light  green, 
poviier.  (Proset,  Bcneliu.) 

Howerer  JUfcjeai  the  mit  mmr  be  in  i{ipeanuiee  wben  prppvcd 
tliese  difietoii  netbodc,  it  has  alwmrs  the  mmte  eoopositton.  It 
off  BO  wvter  at  100^.  Wkn  IwAie^  it  Imrvs  witli  a  elij^bt  Oetoostit^^ 
( Bencliw.)  It  is  tawteiwK.  Wkea  nljectod  to  dry  aisttlUtion,  it  ^raf 
off  aiar^qvantrtjof  wmtcraad  asanllqaaatitTof  acetic  aci*l,  and  lev 
tfc«  copp^  l"^7  IB  tbe  tedaccd  Atate.  It  U  nt/t  decomposed  hy 
acid.  Water  erea  ai  a  botEa*  beat  ba«  not  tbe  di^Ltcst  actiuu  apon 
(Protiet.)  Wben  treated  with  eomwlcf able  qqantatias  of  water,  it  id  com- 
pletdj  ooarcvtad,  ia  tbe  eonrae  of  a  lev  itejs,  into  the  neutral  silt  tai 
BfoVB  CBfifio  oxide  (FbiUipt);  into  tbe  £alt  a.  (Denelias.) 

Dnmi  mi  100*.  fienaliu.         PtPoot. 

3C«0 , IMhO  «„  tt-M  M-36     C3 

C*H»0»    M-0  —  t7-M  27-60)              ,. 

l&A^    U-5  —  7-M «•«*>   

SC«0,C«HK:«0*+UA.q    —     W*'*     _..  lOOOO     lOOOO     IM 

Boearded  hj  Phillips  as  qnadrobasie  acetate  of  caprie  oxide.  — 
Aeeordm^  to  Ronx  (/Zrv.  teimti/,  24,  5;  abstr.  Ann.  Pharvi,  GO,  316}  Um 
same  Rklt  is  obtained  bjr  boiling  tbe  a<|ueoas  or  alcoholic  solution  of  t^' 

uiooobaeic  ealt,  in  the  fonn  of  a  blue  powder  confiisting  of  n'^ 

needles  which  contain  9  per  cent  of  water;  therefore  =  2((' 
C*H*CaO';  when  heated  to  I  GO',  it  girea  off  water  and  ia  coBveneu  \nw 
2CaO,C*H»CuO*. 

c.  Jiibosic*  —  OnaMon  Uwf  Verdigru.  Prepared  on  tbo  Iarg<eses]c*- 
In  MontpcUier,  wiDC-leesare  loosely  packed  in  casks,  togrihcr  with  »ta». 
till  they  pass  into  tbe  state  of  acctoad  fermentation ;  and  wben  thM  i* 
I'lide*!,  they  ar«»  arranged,  in  pots  corered  with  atraw,  in  alternate  bjw* 
with  rectangular  copper  plates  heatcil  to  40^  (which.  wUun  nstd  for  tU 
first  time,  are  previously  moistened  by  means  of  a  cloth  with  a  iolrtirt 
(if  neutral  acetate  of  copper  and  then  dried).  At  the  cod  of  tbrte  wpda 
the  plate3  are  taken  out.  placed  in  an  upright  position  to  dry,  d^W 
(i  or  8  times  in  water  in  the  course  of  6  or  S  weeks,  and  again  left  tediyi 
during  which  o|H?ration  the  verdigris  contiiiiiany  pwcIIs  up.  It  ts  th« 
tti'mpod  otf;  the  plates  again  arranged  aJtcniatcIy  with  fresh  e^unr  wioc-lM; 
luiil  theasime  processes  repeato<l  till  the  plates  are  corroded.  (Chaptal,)— 
Tho  saU  u  likewise  funned  in  blue  needles  when  copf>er  plates  fti9 
exposed  for  two  mouths  to  damp  air  iu  contact  with  uontral  aoctaU  i' 
copper  made  up  to  a  paste  with  water.  (Berzclins.) —  DelioUe,  iMit 
Hitky.  hlue  cryfitalline  scales  and  needles,  which  yield  a  l>cantifd  Uw 
puwder.  (Phillipf<,  Berzeliu^.)  The  cryittaU  give  i}iS  2345  per  ceat«f 
wuler  at  RO'.  and  arc  converted  into  a  beautiful  green  mixture  of  bydnMA 
niunohasio  and  torbasic  salt.  (Berxclius): 

■2(C«0,C*U3CnO*)  -  C*H»CuO«  +  2CdO,C*H»CDO*. 

nine  vorittgri;^  mixed  with  a  small  (jiinntity  of  wat«r,  fnnnii  a  pad^  P<a* 
ifiKting  of  small  hluo  crystaU  and  a  blue  stduiion.  When  the  (a^  )* 
r«]K>atedly  exhausted  with  culd  water,  a  solution  of  mcjDobasio  ami  K»f](i'' 
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basic  sail  runs  off,  aiiJ  Icutcs  the  terbaslc  salt,  which,  becoiuinj^  continually 
darker  iu  colour,  h  ultimntely  converted  into  the  brown  48-basic  salt  aud 
a  solution  of  the  neutral  acetate.  (Berzelitis.) 

5(2CuO,Cm50^)  =  CuO,C'H»0*  +  3Cu0.2C*H»05  +  2(3CuO,CMH»0>). 
According  to  Pliillipa,  the  bihasic  salt  ia  decomposed  by  a  largo  quantity 
of  water  into  torba&ic  and  monobasic  salt. 


French. 


Phillips. 


Oyttaltited. 

2  CuO „.    80 

C^HK)* 51 

6  Aq  54 

Impurities 


nenccUus. 

43'24  43-31  .. 

27-57  2r-45  .. 

29-19  29-21  .. 


43-5 

29  3 

25*2 

20 


/»  eryt- 
tah. 

..  43-25 
28-30 

.  28-45 


English . 


Com. 

prenett. 
..  44-25 
..  29-62 
..  25-51 
..     0-62 


CoO,C*HHJaO*  +  6Aq  185     ...  lOOOO  lOO'OO  100*0  .... 10000  ,...100-00 

d,  Sesqnibeunc.  —  1.  Obtained  by  treating  coramou  verdi^fig  with  cold 
water,  and  leaving;  the  filtrate  to  cvaporatft  «pontjineously,  whereupon  the 
seaquibaijic  salt  separates  in  efflorescences  on  the  cdi;o  of  the  vessel, 
(Berzelius.)  —  2.  Uy  adding  ammonia  in  enmll  qiiantitiee  to  the  boiling 
aqueous  solution  of  the  neutral  accLite,  as  Inng  us  the  procipitnto  redis- 
solve^,  aud  leaving  the  fiolution  to  cool.  The  3alt  which  *»3paratc8  out 
converts  the  litpiid  into  a  magma;,  wbieb  niut^t  be  thruwn  M\mu  a  cloth 
filter,  prcstfcd,  and  wiifc-b-  d  with  alruliol.  —  The  liipiid  wliieli  rune  through 
yiehls,  when  mixed  with  alcohol,  an  aiMitiunal  quantity  of  salt  in  sralea, 
which  must  also  bo  washed  with  alcohol.  —  Delicate  bluifeli  crystalline 
scales,  or  bluish  powiler.  Gives  off  from  05  to  103  per  cent,  of  water 
(therefore  the  balf,  or  3  At.)  at  60",  l)eeoming  greenish  at  the  same  time. 
It«  aqueous  solution,  at  a  boiling  heat  — and  if  very  dilute,  even  between 
20^  and  30"  —  deposits  the  48-btisiQ  ealt,  the  mouoba^ic  saU  remaining  in 
solution.  (Berzcllue.) 

Berieliufl. 

^H_  3  CuO 120     ....     43-(8     43*19 

^h  2C*H*C>" 102     ....     3(i-96     36'80 

^^^^  6  Aq 54     ....     19-56     2001 

^sesauil 


Ctt0.2C*H>CaO< 276 


10000     10000 


Ccmvion  Greai  Vcrdigins  ia,  according  to  Berzelinc,  a  mixtare  of  the 
^esquibatiic  acetnto  with  femall  quantities  of  the  biWic  and  terbasic 
Baits,  and,  moreover,  frequently  cciuiains  cuprous  acetate,  besides  impuntiee; 
in  that  case  it  leaves,  when  dissolved  in  distilled  vinegar,  a  residue  con- 
taining rciJ  cuprous  oxide  [nieluUic  copper?]  —  In  lirenoble  this  sub- 
stance ia  jtro|>ared  by  frequently  sprinkling  copper  plates  with  vinegar  in 
A  warm  room ;  in  Sweden,  by  di.'^jjoriing  copper  plates  in  alternate  layers 
with  flannel  cloths  eoakcd  iu  vinegar,  till  the  verdigris  begins  to  form, 
thou  exposing  thorn  to  tho  air  and  frequently  moistening  them  with 
wator. 

The  grcQueet  kind  of  common  verdigris  contalnB,  according  to 
Bersclius: 

CaO 49-86 

^^  Cm^CH    « 30-6S 

^^B^^  Aq.  mid  impuridM 13*48 

^^^K  "       100-00 

^^TTt  CC  it  gives  rjfT  about  10-25  per  cent,  of  water.  —  Cobl  water  causes 
it  to  Bwcll  up,  leaves  uiidisi^ulvod  the  torbofiic  bult  aud  tho  impurities,  aad 
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y]M§  a  Use  tixn'js  coauzux  wfrijuKauae  aW  ■fnt«"ir  mH.    Hailad 
v:;b  Tiser.  h  ll>:s*=.<  a:  a  lover  icmexataiCL  is  praportioB  ai  tk 

^£i-::rr ..;  -vi:^r  i?  ^r'=:L:'rr.  V::;  sot  witea  botted  ia  a  Teiydnall^uatii/ 

Pr<:,^r;  f.^=i  is  K<BS::rC  Teriizri^  60  per  ceat.  of  capfic  oxiile.  He 
a:  £ri*  •ta;<>i  ica:  tLU  «:>jeta=ce,  v^n  ucaied  vitk  vaser,  is  moM 
IzK-  40  I',  c.  (ff  ter:af>;.  azii  57  pe^r  oe^i.  vf  m>ZK>}u9!c  salt;  afterwu^ 
tLi:  :i  «*.fiaL<te  cf  43per  or=:.  of  zsi-sc-loele  salt,  and  a  bTdrat«  oontaiaiB^ 
57  p.  c  of  et:tr:^  'nM-e  iri  3»>  p  e.  -if  vaier.  —  Destoedic*  (BnU. 
Pharm,  3.  1 19  ;::&i-U5cs  •^.•3i!Il•>s  T«>riizTi$  1>>  c>n:ain  30'l  p.  c  noaofaute 
acetate.  o<3  5  c=pr>  oxiie.  asd  5<  4  vaier.  tc^t&er  with  a  maU  addi* 
tiocal  (^^aiitiiT  of  acecir  aeil 

Joia*.    .V?  -fir.  Jpsi.  33,  U':  J.  f  r.  Tikm.  59,  IW.) 


PmM  Vrrdigrm.  Vtrdet.  Cntiwu  A  Ftn*.  —  FoiBcd  br  diMR^Til^  ciprie 
oxiae  or  eomm<:*a  Terdizrl^  in  aqaeoa*  aceCM  acid,  or  by  precipitaUif 
ceutial  acetate  of  Wi  wiiii  ^alpcute  of  eopper  and  filtering.  Ja  boU 
eaiee  tbe  liquid  mosi  b«  KI^It  coucentiaied,  and  tbea  left  for  ■nain  tJM 
in  a  cool  place.  —  Tbe  salt  crrftatlixei  ia  oombiBation  witb  valer  ii 
traaslaceDtr  dark  blouh  green  priiau  belon^sf  to  tbe  obUqae  pri^Bilie 
ej«tem.  iFij.  1 10;  eleava^  fonUel  to  i.  a  and  «';  t  :  h or  n'slOJ' 30'; 
n  :  a' =  720  >  :/=  H9'  4  ;  i  :ii=13r  45  ;  tbe  m- asd  M'-^aat  oflei 
carved.  (Brooke,  PUii.  Amm.  6.  3d;  oomp.  Bernbavdi,  Sekm,  4,  Sa.)  Tk 
povder  ba«  a  bri<bt  greea  colour:  sp.  gr,  1-014.  (,Geblen.) 


Cryttmaised.                      FliilL           Cre.            Gchlou          Bcfsd.  n««t 
CmO 40  _..  40     .       39-S  39-« 40-lS S>-2f M 

Aq    9  9      .        U6  b  4.        -  «^*  W-W fil 

C*H*CcO*-rAq    100       l'>.i  i'»-«>         .  I'HjO  lOOOO 100-00   .      IM 

Tbe  sill  effl  .'resoes  on  ibe  $nr&ce.  When  subjected  to  dry  distilla- 
tion, it  .iecripUaics.  lurr.s  l-r  wa  with'-'Ut  mehinj.  yieUs  carl>onir  aciJ 
an<I  a  c•.•:ll^l;2t■.lJI••  ;r.\5.  wau-r.  ac^-tio  acid,  and  acetone,  and  tovanL«  the 
(lid  a  ^'Jf■*.illi3te  *A  o:i|>rx'U:f  ac^zate:  the  residue  is  a  miztare  of  copper 
and  ekin-ual,  am».unt:n^  to  alK..'.:t  0  32  ..  OS'S.  According  tn  G^hlen. 
the  gaa  eroivoi  c.iitains  6  t"*!.  carl*«>nic  acid  to  5  to!,  carbonic  oiid**; 
according  to  A.  V<'_*»fl  'J.  PH-mi  l.  33?*,  4  to!,  carbonic  acid  to  1  toI 
carborettcd  bydrn^*?:i.  —  The  di«ii!late  amounts  to  47,  and  the  residoe  to 
36  per  cent.  Tl^e  white  «i;M:mat.>  amounts  t-i  only  yjrs  of  the  venliffrw, 
and  being  at  Ixst  carrio'I  f^rw.ird  by  a  liquid  [acetone?],  containinatei  tlw 
distillate  with  c«.'p}'Or.  iLa*e--ne.)  —  The  preater  part  of  the  water  go« 
over  at  the  begiuiiin^  of  tlir?  dirtillation.  ^laci  :l  acetic  acid  tovrard?  ik 
middle,  and  aeet>no  {••n'ard?  the  en<l :  hem-c  the  middle  distillate  bu  thf 
preate?ft.  ;.iid  the  la>t  the  s-iuallost  specific  jnTirity,  although  it  ntantcs 
more  puta>h  than  the  first.  ■  l>or<vne.  .tun.  Cfiim,  63,  267.)  ---  The  lotal 
diiftiliate  f'tnne-l  of  thoM?  tiny*  liqui>l^  toireiher.  amonntj^  to  50  or  51  per 
cent,  of  ill*.'  crystal-?,  i^fielurn.* 

The  re-'due  aniuunts  to  'i\-^  per  cent.  (Adet),  and  eontaim  coprooj 
oxiiie,  bt'-ides  motaUic  cc«p|HT  and  chare*.»al.  (Adet,  Sch^r.  J,  2.  174;  A. 
Vo^'el,  J.  Ph'tnn,  1,  33:*.)  A«-c»)rdin:r  l'>  Ch<»nevix.  it  eona>is1fi  whullyof 
charcoal  and  cui'|H*r.  without  ;niy  ruprous  or  cupric  I'xide.  —  The  crystaU 
Itoirin  to  civo  off  acid  vajNiiir-  at  lUi  .  and  when  boated  la  l4rt  yitl-l 
08  p.  c.  i.f  tolerably  flUoo^  viuo^'ar;  the  rcti  luo,  whicb  baa  a  fine  li!it? 
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colour,  and  itill  retains  its  crystalline  fonii,  Las  exactly  the  composition 
C*H*CuO',  and  is  perfectly  sulublo  in  alcohol.  Henco  tbo  crystals  contain, 
in  addition  to  the  hypotbetically  anJiy«lron.sH.»U,  C*H"CiiO*,  not  1  At.  water 
of  crystallization)  but  a  certain  quantity  of  acetic  acid;  in  fact,  they  only 
separate  from  a  liquid  cuutaininj^'-  exoe^  of  acotiu  ucid.  (Gcrhardt,  *V.  J^ 
l^kann.  0,  50.)  —  The  crystals,  after  being  dried  at  onlinary  temperatures 
iu  vacuo  over  oil  of  vitriol,  do  not  tin  lergo  any  further  diminution  at 
J00%  but  give  off  i)(l  per  cent,  of  slightly  acidulated  water  between  110** 
and  140^,  afterwards  uoihint:  more  till  they  are  heated  to  240";  from  this 
temperature  to  2G0  ,  the  di^^tillato  conaiata  of  ijlacial  acetic  aciil,  which  by 
rectilication  yields  32  [M?r  cent,  of  pure  glacial  acid;  at  270^,  white  funics 
arise  which  condeiiae  into  white  Hakes  of  cuprous  acetate;  afterwards 
a  mixture  of  carlinnic  acid  and  comlnistible  gas  is  evolved.  At  330',  the 
distillation  is  complete,  and  a  reddish  residue  is  left,  consisting  chiefly  of 
metallic  copper.  (Roux,  Rzv.  scient.  24j  5;  abstr.  Ann.  Pharm*  60,  316.) 
[No  acetone  ?] 

Crystallizeil  verdigris  bums  in  the  air  with  a  green  flame.  (A.  Voj^el, 
Derzclius)  —  The  crystals  when  immersed  in  oil  of  vitriol  lu-se  their 
water  ami  turn  white;  but  after  being  wined  with  paper,  recover  their 
blue  colour  ou  exposure  to  the  air.  (A.  Vogel.)  The  aqueous  solution 
when  boiled  gives  off  acetic  acid,  and  deposits  brown  cupnc  oxide.  (Gay- 
Lu&sac,  Ann.  Chim,  Fhys.  37,  335.)  According  to  Roux,  the  aqueous  or 
alcoholic  solution  gives  off  acetic  acid  when  boiled,  and  de|>oi<itfl  a  blue 
powiler  consisting  of  the  terbasic  salt,  which  becomes  browner  by  con- 
tinued bulling,  and  is  probably  converted  into  a  mixture  of  cupric  oxide 
with  a  small  quantity  "f  tlio  terbasic  salt.  —  The  blue  aqueous  solution 
of  the  salt,  mixed  with  aqueous  sulphurous  acid  not  iu  excess,  assumes  a 
gr^en  colour,  and  deposits  yellow  hydrate  of  cuprous  oxide  which  redis- 
fiolves  iu  excess  of  sulphurous  acid.  The  solution  of  tlio  salt  mixed 
with  oxcjft^s  of  sulphurous  acid,  forma  an  emerald-green  mixture  from 
which  potajsh  throws  down  yellow  hydrate  of  cuprous  oxldo,  and  which 
when  boiled  (without  potash),  deposits  a  large  portion  of  the  copper  in 
the  form  of  brown-red  cuprous  oxide.  (A.  Vogel,  J.pr.  Chfm.  *Jf),  280.)  — 
Drops  of  the  dissolved  salt  plactd  upon  bright  iron,  do  not  copper  it  at 
ordinary  tompemtures,  or  at  most  only  at  the  edge;  on  the  applic-ation  of 
heat,  however,  more  coppering  takes  place,  hut  a  temperature  of  100^  is 
required  to  make  it  sudden  and  complete.  Small  bars  of  iron  completely 
immersed  in  the  cold  solution  are  oflen  found  unroppercd  at  the  end  of  24 
hours;  but  if  they  arc  half  dnvwu  out,  coppering  takes  plucc  at  the  tturfaco 
of  contact  between  the  air  and  the  liquid,  and  exiciitis  ihonre  llirough 
the  entire  moss.  Steel  bars  completely  immer.sed  in  the  liquid  remain 
cnnstmtly  bright,  but  become  coppered  if  they  are  half  ilrawii  ntit.  Iron 
filings  quickly  decompose  acetate  of  copper;  but  not  after  they  have  been 
fn-cd  frnui  lulhcring  air  by  trituration  with  water.  In*n  heated  to  a 
tempcrtture  much  below  redness,  and  still  susceptible  of  being  cop|)cred 
in  a  solution  of  cupric  sulphate  or  chloride,  remains  perf(H!tly  |MiHsivo  iu  a 
solution  of  the  acetate.  (Wetzlar,  Schw.  50,  l?8.)  —  Various  kinds  of 
sugar  reduce  cuprous  oxide  or  the  metal  from  a  solution  of  cupric  acetate, 
especially  with  the  aid  of  light  or  heat.  {vid.  Sugar.) 

Cryittalt  wiUt.  5  At,  )VaUr.  — •  A  solution  saturated  at  60**,  of  cuprio 
acetate  in  water  containing  acetic  acid,  yiebls,  when  left  in  a  cool  place, 
traoeparcnt  prisms,  having  the  blue  colour  of  common  sulphate  of  copper. 
(Wohlcr.)  Short  right  rhombic  prisms  belonging:  (o  the  rryht  firiuuiutic 
I      system,  acuminated  with  tlio  four  i-  and  y-faccs  of  the  rectangular  ocloho- 
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ethylene:  primauy  nucleus  C'H*. 


droQ  resttug  on  the  lateral  edges,  and  having-  tbe  finuiniit  tnmc&tod  hj 
the  pUce;  cleavaije  parallel  to  u  and  u';  u'  :  u  ^  1X5  30';  i  :«s 
105'  30';  i  :  i  above  /?  =  119'  .'i4';  i  :  p  =^  150'  57'.  (G,  Uoso.)  —  Tb« 
crystals  licatod  to  u.  tenippraluro  between  30^  and  33',  become  opaijuc, 
gToeu,  and  moist,  and  aro  scpuratcd  by  slij^Ut  pressure  into  small  cryeUlj 
of  tbe  ordinary  salt,  givio;,'  up  at  tbe  same  time  26*48  p.  c.  water,  wliick 
may  be  pressed  out  between  jmper.  Tbis  cliango  is  particularly  remark- 
able wben  the  crystals  are  inimoraod  in  warm  water.  The  cryatal* 
oontfiin  3311  p.  c.  water,  and  are  therefore  =  C*H*CuO*  +  5Aq, 
(Wobler,  Pogff,  3T,  166.) 

The  ordinary  crystals  dissolve  in  13-4  pts.  of  cuid  water  (Oehlea),  ni' 
5    pts.  of  boiling  water,   nnd    in    14    pU.   of  boiling  alcohoL   (Wcntcl.) 
Insoluble  in   etber.  (Unvcrdorben,  J'o'/'j,  U,  53.)     In  water  ountainttiir 
sugar   they  dissolve  much   less  quickly  ihau  iu  pure  water.    (Ho)ger, 
ZeiitcJtr,  Pkys,  Math.  3,  401.) 

Ur«prrlin5  thr  rompoands  of  ncctic  ncid  and  copper,  rirf.  LAa<onc  (M6m.  rff  TilfW. 
1775.  f>0;  also  Cretl.  ehem,J,  4,  103).— Proust  {Ann.  CMm.  32,  26;  also  Ortfl.  ^^ 
1800,  1.49;  furtlifr:  J.  PAyt.  Gl.  UO ;  also  .4.  6VA/.  C.  580).  —  Chencvii  {G¥i. 
32.  170).  —  GcUlen  {ScAtr.  4.  23).  —  R.  Philli|w  (Ann.  PML  20,  161 ;  alio  A'.  Tn 
8,  1.  214  ;  abalr.  ScAic.  30,  356).  —  Benit4iu8  {Poyy.  i,  233). 


Achate  ofCupric  oxide  and  Ammonia,  —Obtained  by  dissolving  llif 
monobasic  acetate  of  oupric  oxide  in  ammonia,  and  evaporating  tbe  lolu* 
tiou  at  a  gentle  boat.  Smnll  blue  crystals  which  smell  of  acetic  acid  »d^ 
oftiorcsce  io  warm  air.  (CouIod,  Ann.  Ckim.  06.  327.) 

Acetate  of  Cupric  oxide  and  Lime,  — a.  Commercial  verdigris  conljiw 
bloc  crystals,  whoso  optical  properties  differ  from  those  of  the  siiPi'lo 
monobasic  acotato.  (Brewster^  Schw.  33,  342.) 


c«o    ... 
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C*HH:»0  +  CuO,t4I'CuO'  +  4Aq 246     ....  100  00     1000 

'  '  b.  Obtnincd  by  heating  a  mixture  of  1  At.  crystalliwd  vordigria  aoi 
1  At.  hydrate  of  liino  in  an  eight-fold  quantity  of  water,  and  nlS* 
eiont  acetic  acid  to  dissolve  the  precipitated  cupric  oxide,  and  orapfr 
rating  tbe  dark  green  filtrate  to  the  crystallixiug  point  at  a  tcmpt*ri!»« 
between  25**  and  37".  —  l-nrgc,  transparent  square  prisms,  or 
by  truncfition  of  the  lateral  i-dgcs  into  oclagonnl  pri-'ins,  and  i„, 
blue  vitriol  in  colour.  {Comp,  Stbabus.  Wicn.  Acad,  lSa\  1850.  Ji 
Jahre»ber.  18.50,  393.)  Sp.  gr.  1'4206.  (Schabus.)  They  cl 
vligbtly  in  the  air,  fall  to  powder  at  75°.  giving  off  acetic 
Mine  time,  and  din^olvo  readily  in  water,  (EtUiuff,  Ann, 
1,290.)  * 

OyttattUed. 

CaO „ _  28  _  ii-i; 

C'oO 40  ....  Jft-63 

«OHH>« „.  102  ....  4215 

8A<I    7t  .„.  2»-75 


C*tt«CaO»,C*H»CaO*  +  8A<|    ...     242     ....  lOOOO 
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Cupric  Aceto-arsemtf,  Sehweinfnrt  Green,  Vienna  Green,  Imperial  Green^ 
MitU  Green,  and  when  mixed  with  ^psuiit  or  heavy  *p«r,  Krtiicierfer  Green,  Monnttrin 
Green. — Prepared  on  Ute  largo  scalo  by  mixiDg  arsetiioua  ociU  with  uctitato 
of  copper  and  wator. 

1.  Five  parts  of  oamuion  verdijufria  are  heated  with  aufficiont  water  to 
form  a  thin  paste;  tlio  feurfacu  likiiumt'd;  the  scum  treated  with  vinegar j 
iho  strained  solution  added  to  the  pa■^te,  and  the  whole  passed  through  a 
£ne  sieve.  On  the  other  hand,  from  4  to  4  J  pts.  of  arsenioua  acid  nro 
dissolved  by  2  or  ^  hours'  boiling  in  50  pts.  of  rain-water;  the  arsenical 
solution  strained  through  linen  and  boiled  in  a  0'>[»f>er  vessel;  the  verdi- 
gris-paste which  haa  passed  throu<;h  the  sievCj  adilod  to  it  by  small  por- 
tions at  a  time;  the  boUinij  kept  up  till  tlio  stolution  becomes  perfectly 
colourless;  the  liquid  left  fur  the  insoluble  nutttLir  to  subside;  then 
decanted ;  and  ilie  deposit  (which  wci<,'h3  T'.'i  pts.  wlion  dry)  collected  on 
%  linen  filter.  The  liipiid  still  contains  nrsenious  acid,  and  may  be  used 
in  the  next  operation.  If  the  precipitate  formed  has  rather  a  ^^rcy  colour, 
vinegar  must  be  added  during  the  boiling.  (Ka'itnor,  Repevt.  13,  -169.) 
More  exncC  direction:}  for  this  pruccjis  aro  givt'u  by  Creuzburg.  {Kaxtn.  Areh, 
17,  685.) 

2.  Five  parts  of  verdiijris  are  mixed  up  with  water  at  50^  —  55^  to  a 
thin  paste,  which  is  then  forced  tliroujjh  a  fine  hairmeve,  and  addcil  while 
yet  warm  to  a  solution  of  4  pts.  of  arsonioiis  acid  in  50  pts.  water  kept 
constantly  hailing.  The  green  colour  makes  its  appeamnco  in  a  few 
minutes.  If  (lie  paste  be  too  coM  when  it  is  put  in,  or  the  boiliiifj  of  the 
arsenic  solution  liiterruptedj  the  prccripitatc  assunit^s  a  dingy  yelbuv  green 
colour;  but  on  adding  acetic  acirl  and  hoilin^rfor  a  few  minutes,  it  hecomea 
beautifully  preen  aud  crystalline.  The  acid  liquid  separated  front  the 
prccipiliite,  still  cuiUaius  arscniou.'j  acid  and  oxide  uf  copper  [acetic  acid?] 
and  may  be  used  in  the  followiug  nperatinn  tu  dissolve  tho  arsenioua 
acid.  To  accelerate  tho  solution  of  the  arseuious  aciil  in  water,  4  pts.  of 
it  are  sometimes  mixed  with  ^'j  pt.  of  pearlash;  in  that  caj^o,  however, 
it  is  necessary  to  add  a  little  acetic  acid  to  the  solution.  (Ehnuann,  Ann, 
Phann.  12,02.) 

3.  The  clear  solutions  of  1  pt.  of  crystallixod  verdigris  in  a  small 
(juaotity  of  water  and  1  pt.  arsenious  acid  ia  IG  pts.  boiliug  water,  are 
added  together  iu  a  state  of  full  ebullition,  the  mixture  stirred,  and  then 
left  to  cool  quietly.  1  pt.  of  crystallized  verdigris  in  powder  may  also 
be  adde<l  to  the  boiling  solution  of  1  pt.  arsenious  acid  iu  10  pts.  water, 
and  ihe  mixture  stirred  and  then  set  aside.   (Gontelo.) 

4.  A  t^olution  of  4  ptsi.  of  common  vordi;^ris  in  boiliiiL^  crude  vine^r, 
is  mixed  with  a  £oIutiou  of  3  pts.  arsenious  acid  also  in  boiling  crudo 
vinegar,  anil  tho  clear  deep  green  mixture  evaporated,  whereupon  a  small 
quantity  of  yellowish  precipitate  is  at  first  produced,  proceeding  from  tho 
impurities  of  the  vinegar,  then  a  green  precipitate,  which  by  longer  boil- 
jug  assumes  a  brighter  green  colour  and  becomes  granular.  An  exoes.s 
of  arsenious  acid  makes  the  precipitate  lighter;  an  excess  of  verdi;rri3 
niokes  it  darker.  (Liebig,  liepcrt,  13,  440.)  —  On  mixing  tho  boiling 
ai]UCous  solutions  of  equal  parts  of  crystallized  verdigris  and  arsentou.s 
acid,  a  dingy  olive-green  precipitate  is  inimcrliatcly  formed,  which,  when 
boiled  for  a  tew  minutes  and  then  set  a.side  to  cool,  slowly  shrinks  togetlicr 
in  a  few  hours,  and  assumes  tho  fine  green  crystalline  chamctcr.  Tho 
colour  becomes  still  (iiicr  if  an  equal  volume  of  cold  water  bo  added  imme- 
diately after  mixing  tho  liquiJ.  (Khrnixtm.) 

5.  A  solution  of  4  pt«.  arsenious  add  in  4  pt?.  erode  potnsh  atid  a 
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MBRcntors  Acvtatb.  -—  ObUiaed  bj  duMlvini^  uiatwuaai  oii^ 
precipitated  fron  tbe  attimto  hy  potaab.  ia  hoi  aeetie  add,  Ihoa 
and  coolingr.  or  br  mixing  hoi  colatioas  of  Bereuoos  nilnto  with 
of  potash  or  ooda.  (Proaat.) 

AccordinjT  to  Oarot^  the  alkaline  aoeCata  naai  be  in  exeeai,  at  olh^ 
iriso  the  precipitate  whea  waebed  with  eold  water  will  aanaae  a  jeOafr 
colour  from  exce««  of  inercoroaa  nitrate.  Since  acetate  of  potash  gaaenUj 
et»ntain«  chloride  of  potms^ioni,  the  boiling  miztare  mnai  he  ^aiehlf 
Hltered  to  aenuate  the  calomel  thereby  prodaccd.  The  mh  may  abala 
foniie<l  hy  adding  acetate  of  potash  to  mercurooa  nitrate  aa  long  m  a  ^ 
cipitate  is  formed,  collecting  this  precipiute  oa  a  filter,  waahiag  it  via  a 
small  quaotitv  of  cold  water,  then  dissolving  it  ia  boiling  water,  lal 
filtering  quickly;  the  solution  of  the  salt  in  boiling  water  i%  howenr, 
attend*^  with  partial  decomposition  (tut.  t»/.) 

On  cooling,  the  salt  Mparates  in  white  lamia*  whieh  mmI  be  wmM 
with  cold  water ;  these  laminm  are  flexible  and  not  friable ;  they  haft  a 
pearly  lustre,  and  feel  like  mica  ;  they  are  inodonm%  and  haT*  a  fciy 
8light  metallic  taste.  —  The  salt,  if  slightly  mout,  blaekeaa  faj  espMiie 
to  li>(ht  (Stromeyer) ;  when  exposed  to  the  air,  it  beeoaaa  ■omcwitt 
yellow,  from  format  ion  of  a  basic  mcrcoric  salt  (Stroneyer) ;  wlMahcaHJ 
some  time  above  50'',  it  exhibits  traces  of  lad  axida  «■  th«  auAca 
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(Garot.)  —  When  Jistillod,  it  does  not  molt,  but  (?ive.s  off  very  stiong 
acetic  acitl,  faaviog  avery  ofleubive  uJuur  like  that  of  cat's  urine,  together 
with  a  small  quantity  ofuarbonio  acid  ami  carburetted  hydrogen  gae,  and 
lastly  mercury  ;  the  residue  consista  of  very  light  charcoal  (Garot)  ;  a 
small  quantity  of  the  salt  sublimca  undecomposed  in  white  needles. 
(Stromeyer.)  When  boiled  with  water,  it  is  resolved  into  11  per  cent,  of 
metallic  mercury  which  remains  undissolved,  and  a  solution  of  niercu- 
roua  or  merourio  acetate  containing  excess  of  aoid.  (Garot.)  Dissolvej^  in 
faotaquoous  acetio aoid  with  separation  of  mercury.  (Stromoyer.)  Boiling 
alcohol  eytraot^  all  tlio  acetic  acid,  and  leaves  all  the  mercurous  oxido 
undiMolved.  (Garot.)  Dissolves  in  133  pts.  of  water  at  12°  or  15^  not  in 
eold  aloohol. 
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W CAlendorf  (Disaeri.  Gott.  1772,  ${  2ft  to  2!*).  by  utrongly  h«ting  J  pt.  of  mer- 
curic oxide  with  4  pu.  of  f  ladal  acetic  acid,  obtained  a  aublimate  like  flowers  of  bentoin. 
Was  thii  mercnrona  aoctat«  f 

Mehcuric  Acetate.  —  When  red  oxide  of  mercury  h  dissolves!  in 
cold  acetic  acid,  and  the  Hltrate  abandoned  to  epontaneoutj  ura|K>ration, 
no  crystals  separate  out  (Proust,  Garot)^  but  a  yellow  deliqueseuut  ;;iim  is 
obtained.  (Dumas)  (Acid  saltl)  But  if  the  liquid  be  boiled  with  an 
addion.il  quantity  of  the  oxide  till  it  is  saturated  (Garot ;  Stromeyer  pre- 
fers gently  boating  it  with  strung  acetic  afidj,  the  filtrate,  on  cooling, 
yields  crystals  of  the  mercuric  salt.  —  If  the  filtrate  bo  further  eva[>o- 
raied  without  being  left  to  cool,  a  reddish  deposit  of  decomposed  salt 
collects  on  the  sides  of  the  basin,  aud  there  remains  a  white  moss  which 
(by  decomposition?)  swells  up  like  n  sponge,  is  white  and  friable  when 
cold,  and  does  not  doliqucece  in  the  air  but  smells  strongly  of  acetic  acid. 
(Garot.)  — When  mercuric  oxide,  prepared,  not  in  the  dry  way  but  by 
precipitating  mercuric  nitnite  with  soda,  is  boiled  with  acetic  acid,  a  large 
quantity  of  mercurous  acctjvte  is  funned  and  falls  down  as  the  litjuid 
cools  j  l»ut  the  remaining  liquid,  when  carefully  evaporated  to  a  smaller 
bulk,  yields  cryt-tivls  of  the  mercuric  salt,  (^Garot,)  —  Concontrutod  solu- 
tions of  mercuric  nitrate  and  acetate  of  potash  mixed  together,  deposit 
the  mercuric  salt  in  scales,  which,  however,  are  too  soluble  to  be  freed 
from  nitric  by  washing  with  water,  (liarff,  S.  Br.  Arch,  5,  250.) 

Rectangular  tables  and  laminae,  rt^sembliiig  those  of  boracic  acid,  often 
tmncateil  at  the  summits  (Garot);  sometimes  transparent  and  with  a  glassy 
Instre,  sometimes  translucent  and  |>o.irly  ( Slrrmioyer) ;  duller  than  the 
luercurons  sail;  not  flexible  but  friable;  tn«te  sharp  and  metallic;  odour 
like  that  of  aoetio  aoid,  disappearing  when  the  salt  is  dry;  reddens 
litmus;  permanent  in  the  air.  (Garot).  —  Tho  salt,  when  oxfHuied  to  tbo 
air,  gives  off  acid  and  is  converts*!  on  the  surface  into  a  yellow  basic  salt. 
(Stromeyer.)  Fuses  when  lieriied,  giving  off  but  a  suialt  quantity  of 
acetic  a<Md,  then  suddonly  solidifies  to  a  white  granular  mass,  and  after- 
wards decomposes  rapidly,  turning  bl;ick,  and  giving  off  acetic  acid 
cuntiiining  an  ctupyreninatic  oil,  nlso  carbonic  aoid.  and  carburettod 
hydrogen  gas,  while  mercury  roniains  mixed  with  charcoal.  (Stromeyer.) 
The  aqueous  feolution  undergoes  no  change  when  kcj>t  instopjwrcd  bottles; 
wiiea  ttxpo40d  to  tho  air  and  heated;  it  gives  off  acetio  ncid,  and  deposits 
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an  orange-yellow  basic  salt  (red  oxide,  according  to  Garot);  by 
boiling  it   ia  partly  cooTcrtcd   into  mercuroua  ace(at«  (Stromeyer); 
the  filtrate  when  evaporated  and  cooled,  likewise  yields  crystaU  of 
mercuric  salt.  (Garot.)     By  boiling  with  sugar  it  is  wholly  com 
into  the  mercnroos  salt.  (A.  Vogi:!.)     The  aqueon^solation  Is  impcrfc 
decomposed  by  ammonia,  and  yields  a  white  precipitate,   not  huwei 
when  the  acid  is  in  excc&s  (not  in  any  0000,  accortlinji:  to  Garot); 
precipitate  contains  nicrcnric  oxide,  ammonia^  and  aeotie  acid.     In 
concentrated  statA  it  is  completely  decomposed  by  potaeb  or  aoda, 
a  yellow  precipitnte,    white  liowevcr   if  ammonia  baa   been 
added;  if  the  solmion   be  very  dilute,  no  precipitate   la  formed.' 
meyer.)     Aqneons  protocliloride  of  tin  throws  down  all  the  dm 
the  metallic  state;  acconliiig  to  Garot,  tbe  two  metAla  are  thrumi 
together  in  the  form  of  a  black  precipitate,  so  that  the  solution  no 
contains  any  metal.  (Garot.)     Sulphuric  acid  thrown  down  mineral; 
thuni.  (Hartf.)     Hydrosulphuric  acid,  in  quantity  not  i?uflicient  to 
complete  decomposition,  throws  down  a  compound  of  sulphide  of 
with  mercuric  acetate.  (H.  Rose,  Pogf;.  13,69.)     Commou  salt  and; 
of  silver  give  no  precipitate.   (Stromeyer,  Garot.)     The  euU  rei 
when  exposed  to  the  air.     Dissolves  in  4  pt<.  of  water  at  10^  {i 
2*75  water  at  19^,  in  about  1  pt.  of  boiling  water  (Stromeyer);  dl 
at  19^  in  17*7  pts.  of  alcohol  of  sp.  gr.  0'8U,  hut  with  partiai 
tition  nnd  boimratiou  of  a  yellow  basic  salt.  (Stromeyer.)      Aleobol  uA 
ether  ohetract  acetic  ncid  together  with  a  traco  of  oxido  from  the  uijiuli^ 
and  leave  yellow  mercuric  oxide.  (Garot.) 

OTfitalihfd.  Stromerer.  GmroC 

HgO  108     ....     67-92    67-6C4     „ 67 

CUH)* 51     ....     3208     32-336     33 

C*H*HgO' 1J9     ....  lOOOO     lOOOOO     „ 100 

On  mercarotiB  and  mercuric  aceUtet,  rid.  Wenxel  (mm  der  Venmmdael^,  ttSl 
Pniust  {A.  (?*«.3.33).  Strovaey cr  {CommfnI.  adtting.  r»emt.  1).  G«rot(/./^Um 
\2,  459:  \.  TV.  14.  1.  179;  abstr.  Mas/.  Pharm.  JG,  133).  Ounutf  ( Ati/. /JUbA. 
da  Sc,  1823,  7). 

Acetate  of  Mercurxe  Oxide  and  Ammonia.  —  When  mcreiiroo«  aerte)« 
is  decomposed  by  ammonia  not  in  excess,  this  com]K)und  »ep<u«te«  in  iW 
form  of  a  black  powder,  o^ntaining  8.5*9  p.  c.  mercnmns  oxide  and  i}9 
ammonia;  it  gives  off  acetic  acid  when  trenteil  with  sulphuric  mM,  M^ 
ammonia  when  treated  with  potash,  and  dissolves  in  warm  coQCOlMe' 
rinegar,  leaving  only  a  few  glubulos  of  mercury.  (Harff.) 

Achate  0/  Mercuric  Oxide  and  Ammonia.  —  Obtaiucl  by  preripiSatif^ 
mercuric  acetate  with  dilute  ammonia  (Stromeyer);  or  a  naixtvfo  *t 
uu'rrnrio  acetate  aad  acetate  of  ammonia  with  carbonate  of  aDtfa.-* 
White  powder,  h.iving  a  harsh  metallic  taste  and  coDlaining  7$*C|i«r  fltot 
of  metal  nnd  42  of  ammonia.  (Harff.) 

A  miiturc  of  aceiaU  tj  wntrrury  [aurcuroiu  or  Bierairic  ?]  with  aocttte  «i  bv^n 
li  DAt  predpiuutU  b;  ammooit.  (Mattcued.) 


Mercuric  Cyanide  with  Mn-ciiric  AodaU^  —  Dilute  acetic  acid 
>vith   mercuric  oxyeyuutdo  and  evaporated,  yields  a   nhito  saJl 
Muclld  of  acetic  acid,  and  when  heated  is  reB4»tved  into  oyaaogeo, Mctk 
^dj  and  mercury    (Johnston,  PhiL  Tran$.  I8;J9,  110.) 

^treurie  CMonde  with  CStpric  AccUxU,  —  Cold  sataxsled  90{Utm 
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soluttona  of  cupnc  acetate  and  corrosive  fiubtiinuto  mixed  together  and 
left  to  evaporate,  yield  deep  bluo,  concentric,  radiuted  bcmispberoti  = 
C«0,C*H*CuO*'fHgCl.  Thia  salt  is  scurcely  eoluWlt'  in  cold  w  a  lor,  and 
is  dccompoeed  by  boiling  water  into  a  light  green  powder  and  a  suUilion 
of  corrosive  sublimate.  (Wohler  &  Hlitterotli,  Ann.  F/tat^n.  53,  142.) 

Mrrciit^  Cyanide  mth  Acetate  of  Soda.  HgCy,C*H='NoO*  +  7Aq. — 
Obtainetl  onco  from  the  niotbcr-liquor  of  the  solutiou  of  the  two  salts. 
(H,  CusLer,  Chein,  O'ai.  1849,  101.) 

Acetate  op  Silver.  —  Obtained  by  dl<isoMng  the  oxide  or  carbonate 
of  silver  precipitated  from  tbenitmte,  in  boilinir acetic  acid, — or  by  mixing 
nitrnto  of  silver  and  iM;etate  of  potash  or  soda  in  the  state  of  atjucons 
solntion  either  warm  or  cold  ;  purifyiniu;  the  cryBtalUne  precipitate  formed 
either  immediately  ur  after  couling,  by  wnsUing  it  with  a  sin-.iU  <]u:iutity 
of  cold  water:  then  dissolviiif^  iti  ImJliug  water  and  crystallizing. — While, 
nacreous,  light,  soft  needle^  isriving  a  sharp  metallic  taste;  according  to 
Wetzlar,  they  are  perfectly  neutral;  according  to  Liobig  &  Rcdtenboclier, 
their  upecilic  gravity  is  31281  at  l.>".  The  salt  when  subjccled  to  dry 
distillation  gives  oS  certain  gases,  acetic  acid  in  the  highest  state  of 
purity  and  concentration,  no  acetone,  and  leaves  a  residue  of  ti0'5l  per 
cent,  of  arborescent  silver  mixed  with  38  p.  c.  of  charcoal.  (Cheuevix.) 
Glimmers  when  moderately  heated  in  the  air,  and  leaves  6j3  per  cent. 
of  spongy  silver  mixed  with  charcoal.  (I)um;i8.)  Assumes  a  grey  colour 
at  first,  then  turns  brown  and  gives  oJl'  acetic  acid,  and  leaves  a  grey 
skeleton  of  silver  which,  by  a  stronger  heat  is  converted  into  a  spongy 
mass  of  white  shining  silver.  (Liehig  A  Redtenhacber.)  Di.ssolvea  in 
JUO  pts.  of  cold  water.  (Chonevix.)  —  Bright  iron  immersed  in  the 
aqueuus  solution  becomea  covered  in  several  places  with  black  82)ots  of 
Bilvcr,  front  which  arise  purple  or  dark-violot  coloured  clouds  proceeding 
from  ferrous  acetate,  which  being  formed  in  the  iirst  instance  by  the 
direct  ucti'Hi  of  the  iron  on  the  tillrer  i^ohition,  afterwards  riees  up  and 
exerts  a  furthor  reducing  action,  producing  a  precijiitato  of  ferric  acetate. 
Bnt  the  precipitation  of  the  silver  soon  ceases,  the  greater  part  remaining 
in  solution.  If  the  soluliun  cttntains  a  small  (piantity  of  free  acetic  acid, 
the  quantity  of  silver  reduced  is  still  j-maller,  and  the  ferric  oxide  remains 
in  the  solution,  colouring  it  yellow.  On  the  application  of  heat,  the 
reduction  of  the  bilver  takes  place  readily  and  completely.  (Wetzlar, 
I,  372.)  —  Compare  Marggraf  {chym.  Schrift.  1,  112);  \Venzol  {vmi 
del'  Vrricandschajl,  20y.)  —  Chcnevix  {Giib.  8'2.  1 «.'»);  Dumas  {HuH.  pkil. 
1825.  7);  Wetzlar  {Sdite.  50, 105);  Licbig  &  Ueiltenbacher(ilnrt.  Vhit-m, 
38,  131.) 

Cryitallised.  Liebig  &  Rcdt.      Dumu. 

A?  lOa     ....     64-67     CI-62     06*5 

CMP(V  .   59     ....     35^1 


eH».\gO< 


107 


100  00 


Aertate  of  Uranic  oxUIe  and  Silvrr-oxide.  —  I^omorphoua  with  acetate 
of  uranic  oxide  ami  potash.  Fig.  30;  c  :  «  on  the  farther  side  of  the 
axis  =  49*^  22' ;  e  :  r  =  155'  19'.  —  Does  not  give  off  its  water  of  crys- 
tallization at  100°;  but  parts  with  it  at  275°,  the  greenish  colour  then 
changing  to  brownish.  At  a  red  heat,  it  gives  oft"  light  brown  uranate  of 
siJrcr,  und  deposiU*  the  same  compound,  with  a  red  colour,  when  hot 
wftter  is  ponred  npon  it  or  when  its  aqueous  solation  ia  boiled.     Thi^ 
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«ffe«i  a1«o  takca  place  in  the  pTepnmtion  of  tlie  mU,  if  Ibe  solatioo  i 
not  contniu  a  fiuibcient  excesu  of  ucctic  acid.  —  The  salt  dioolri 
ill  cold  water,  (Wcrtheim,  J.  pr.  Chetn.  2!»,  221.) 

2017     2006 

S009     4971 

2ft-61     2C'29 

S'13     5-20 


Oyiiaiiiied. 

AgO - 1  Ifi 

2U2CH „ 288 

3C*H»0» « „ 153 

2  Aq    „«. 18 


cnPAgO*,2[C^H»(UK)»)0]  +  2A<|  ....     575 


10000 


Auric  Acetate. — Cunccntrated  acelic  acid  dissolves  a  amaU  qi 
iity  of  oxide  of  gold,  whcu  lii-nt  brought  in  contact  with  it,   but 
de|K>sit6  the  gold  in  the  ineuUic  state.   ^PoUetier.) 

Platinocs   Acetate.  —  Formed   by  dissolviuff   hydiated   pi 
oxide,  while  ^et  nioiat,  in  acetic  acid.      The  greeiiisli  Bolution  dnea. 
n  dnrlc  grconi^h  brown  nta.^8  which   redie<soTvcts  in  water,  leaviikg 
a  small  (|u:intity  of  the  oxide  undissolved.  (Berselius,  Lekrb,) 

Acetic  acid  decomposes  plniinate  of  soda,  taking  np  the  eoda  wi 
but  little  of  the  platinie  oxide,  and  without  actjuiring  a  yellow  tint 
From  the  aoueons  mixture  of  bichloride  of  platinum  and  acetate  of  mU^ 
alcohol  quic'icly  reduces  nil  the  platinie  oxide  to  platinom-blark;  hniot 
pintinic  acetate  api»cara  to  have  been  formed  by  double  decompomtion,  faf 
birhlorido  of  jilatinum  h  not  rcdnced  by  ulcobol  so  quickly  or  ao  com- 
pletely.  (W.  Dobereiner,  Po^^.  28,  181.) 


RnoDic  Acetate.  —  Red  solution.  (Bertelius.) 

Acftaie  of  Rhodie  Oxide  and  Soda 4- — Red  salt,  easily  mIoMo  (I 
water,  insoluble  in  alcohol.  (Rerzeline,  Ltkrh.) 

Glacial  acetic  acid  mixes  very  readily  with  Eih^,  but !«  Mpantsi 
from  it  by  water.  (Boullay.) —  It  mixes  with  Alcohol,  prudacioga  digkl 
rise  of  temperature,  and  forming  a  liquid  which  is  uot  aoUdiHea  by  ssy 
degree  of  cold.  (Lowitx.) 

Acetic  acid  furms  soluble  salta  with  the  Alkaioids.  —  Glacial  a&4 
concentrated  acetic  acid  mix  with  a  great  number  of  VoUitUe  OiU,  mI 
diasolve  many  Cttniphors,  R^shiSj  Colouring  Haittrs^  Su«^ar,  tfifl^ 
ProUin-suhsianccty  <£c. 

Schlippe  (J.  pr.  Chan,  H,  38d,)  states  that   in   wood-voM^car 
obf^rved,  besides  acetic  acid,  another  acid  resembling  it  but  c«f  pecali 
nature,  inasmnclia^s  it  yielded  more  soluble  s;Jts,  and  it«  soda-salt 
lizctl  in  a  form  ditferiug  from  that  of  acetate  of  soda. 


\ 


\  Anliydrous  Acetic  Acid.  OHH)»,  or  Acetic  Acetate, 


Oli'Q''  = 


C*IPO- 
C*H»0» 


}o.. 


GsiiBAftirr.     jinn.  Pharm,  82.  127;  P3,  112;  Compt  rmtL  54.735, 
Chtm,  8of,  (^u.  J,  5,  127,  226.  — Further  and  mow  fully:  .V. 
••us.  PAy«.  37,  285. 
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FoiifMlioii  and  Preparation.  —  1.  By  the  action  uf  chloride  of 
benioyl,  CH^CCl,  on  fused  auotaio  of  ]K>tash.  The  first  pKMluota  of 
the  action  are  ohlurido  of  pototibium  and  ac^tuie  of  benzoyl  ur  beozoio 
ac^itate,  C'»H»0«; 


C"H»0«.C1  +  C'H^KO*  =  KCl  + 


}o^ 


This  action  takes  place  at  the  lieat  of  the  sand-hath.  But  if  the  acctato 
of  potash  be  in  cxcc^.i,  and  tlio  mixture  ho  heated  somewhat  above  tho 
temperature  at  wliich  tho  orit^iiial  subntances  act  upon  each  other,  a 
farther  action  takes  phicc  and  a  colourless  liquid  diatiU  over,  which  ia 
anhydrous  acetic  aeiii,  white  auhydrouH  benzoic  acid  remains  in  the 
retort  in  combination  with  beneoate  of  potash.  These  new  productjf 
are  formed  by  double  decomposition  between  2  atoms  of  tho  benzoic 
acetate  : 


\C*HH>rJ        C'41W"    '^   C*HH>M 


O^ 


L 


2.  By  the  action  of  chloride  of  acetyl  (or  olhyl)  C*H^0'-C1,  on  dry 
henzoate  of  soda.  The  reaction,  which  takes  place  without  the  aid  of 
heat,  18  prociaely  similar  to  the  precc4ling.  —  3.  By  the  action  of  nxyrhloride 
of  phosiphorus,  PO-Cl",  on  acetate  uf  jMita-sli.  The  acetate  de[*rived  of 
water  by  fusion  h  introduced  into  a  tubulated  retort,  and  the  oxyclilorido 
of  phosphorus  admitted  through  the  tiihulu;^,  drop  by  drop.  A  violent 
action  takes  place,  tho  mixture  becoming  very  hot  without  the  applica- 
tion of  heat  from  without;  and  a  liquid  distila  over,  which  is  the  cliloride 
of  acetyl  (or  ethyl),  while  tcrboalc  phosphrite  of  potash  rcniaius  in  tho 
retort: 

3C^H=>K0*  +  PO=CP  -  3KO,P0*  +  5CC'H»0=,C1). 

If  now  this  liquid  be  poured  hack  again  three  or  four  times  into  tbo 
retort,  i^o  that  it  may  remain  for  some  tiine  in  contact  with  the  acetate 
of  potashj  ihut  salt  being  also  in  excess  and  pretty  strongly  heated,  a 
further  action  takea  place  between  tlio  acetate  of  pota-sh  and  the  com- 
poand  C*HW,CI,  the  result  of  which  is  the  formation  of  anhydrous 
acetic  acid:  thus, 

CUPKO*  +  OWCfi,C[  =  KCl  +  C^H'K)*. 

The  anhydrous  acetic  acid  enters  into  combination  with  the  acetate  of 
p<jta.«h,  and  a  considerable  degree  of  heat  is  required  to  destroy  Ihia 
compound  and  eaase  the  anhydrous  acid  to  distil  over.  The  difltillatc  is 
more  or  less  contaminated  with  hydrated  acetic  acid  and  chloride  of 
aeetylj  bnt  on  redistilling  the  crude  product,  these  impurities  pass  over 
at  tfie  commencement  before  the  temperature  rises  to  137'5^,  after  which 
the  pure  anhydrons  acid  distils  orer.  40  pts.  of  fused  acetate  of  potash, 
and  15  pts.  crude  oxychloride  of  pho«]»hums  (obtained  as  a  secondary 
product  in  the  preparation  of  chtorido  of  benzoyl  (by  tho  action  of 
prolochlorido  of  phosphorus  on  benzoic  acid)  yield  about  lU  pts.  of 
anhydrous  acetic  acid.  This  is*  the  )te»i  mo<)e  of  preparing  the  anhydrous 
aeia  when  it  is  wanted  in  considerable  quantities,  but  the  first  method 
yiehls  the  purest  product.  —  4.  By  the  action  of  lerchloride  of  phospho- 
rus on  acetate  of  potusli.  When  the  liquid  chloride  is  added  drop  by 
drop  to  the  acetate  of  potaiili  (about  I  pt.  PCP  to  uiore  than  2  pts.  of  the 
aoetAto),  the  action  begins  without  application  of  heat,  and  acetic  chloride, 
amounting  in  quantity  to  about  half  the  chloride  of  phosphorus  used, 
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distils  over  mixed  with  a  small  quantity  of  cbloHde  of  plionjihorns. 
licating  the  residue  tiftcr  this  ax^tion  hjis  cca£0<l,  anhydrous  ncvticarij 
iliatils  over  free  from  rhloridc,  and  in  quantity  equal    to   about  a  Ibiniol 
Iho  ohlorido  of  j»lio^piiarii3  used.      Tlie  product  cuntaiiiii  a  .small  quantiljW 
of  a  phospliQrus-cumjiouad^  which  causes  it  to  imparl  a   brownish  C4il<^i 
to  nitnUo  of  eilver;  but  it  may  bo  frood  from  this  impurity  by  a 
distillation  with  acetate  of  potash. 

Properties.     Colourless,  very  mobile,  strongly  refracting  liquid,  harlt 
a  very  powerful  odour,  similar  to  that  of  tlio  hydmtcd  acid,  bat  stroii^jfiff) 
nnd  rocailing  at  the  sume  tiuio  that  of  the   flowers  of  tho  wbitD-tbufa. 
Sp.   gr.    r07;J    at   20- J,    (vhioh    U   nearly   that   of   the  bydrated  *cidp| 
C*H*0*-fAq,   at  its   grcateat  density.     Boiling  point  13(*5^    under  a 
preaauro  of  730  inm.      Vapour-density  =3*47. 

Gtrltonlt. 


4C    .  . 

3  H   . ... 

24     ....     47-05 

3     ....       5-88 

24     ....     47-07 

4G-87 

5-95 

47-18 

•*•■ 

46-89             ' 
5-87 

3  O    .... 

47-24 

C*H»0" 

C-Tspoar... 

lI-»" 

O-gaa 

Vol. 
4 
3 
11 

51     ....  100-00 

Deniity. 
....     1-6640 
....     0-2029 
..„     1*6639 

100-00 

Or: 
C-rapoor... 

H.pu 

O-gna 

Vol. 
8 
6 
3 

100-00 

Dennty. 
^     3-3280 
....     0-4058 
....     3-3278 

Vapour    ,... 

1 

....     3-5308 

Vapour    .... 

2 
1 

....     70616 
....     3-S30B 

Grrhardt  and  Williamson  regard  anhydrous  acetic  acU  is  water  (H*0\  ta 
which  Che  2  At.  U  are  rcplacMl  by  th«  raHical  C'HH),  calletl  Acflyi  by  Gerhardt  tad 

Othyt  by  Willbm&on,  so  tbnt  lu  formola  U  r-'H30/^'  (^'°P"'^  '^^^>  ^^l*) 

DecomposUions.  Fuming  eulpharic  acid  becomes  heated  by  coatad 
with  nuhydrous  acetic  acid,  carbonic  acid  being  jLiivcn  off  nnd  a  copuhU«d 
acid  pruduccd,  which  forms  a  gummy  salt  with  load.  —  Potassium  arU 
viuU-ntly  on  anhydrous  acetic  acid,  evolving  a  gas  which  does  not  ti^ 
lire  if  the  potassium  be  introduced  by  small  portions  at  *  time.  Tb« 
1i(|uid,  after  a  while»  Htdidities  into  a  nia«s  of  needles  oonantiu  of  s 
ciMHpuund  uf  anhydrous  acetic  acid  with  acetate  of  potash  (t^  i^.) 
An  oily  substance  iu  also  produced  liaving  a  very  pleasant  eth«raal  edoor 
—  Fiuely  divided  zinc  acts  upon  anhydruus  acetic  acid  m  a  noukr 
manner  but  loss  energetically,  and  only  when  heated  in  the  water  huk; 
hydrogen  gas  ia  then  given  otf,  and  a  boluhlo  salt  formed  which  isdepoiit«^ 
in  microscopic  crystals  on  the  surface  of  the  metal,  and  greatly  retard 
the  action.  On  saturating  the  oxce^^  of  acetic  acid  in  iho  rcfiidae  wrU 
carbonate  of  soda,  tho  ethereal  odour  above  mentioned  is  pereoivcd.  TW 
hydrogen  evolved,  if  collected  immcfliutcly,  has  the  same  c»doar,  boow 
with  a  bUiifjh  flame,  and  tho  product  of  the  couibuBtiuu  rrodcra  l-m^ 
Hater  turbid;  but  after  pa.ssing  through  potash,  it  is  inodoroiUi  and  v4m 
burnt  yiclda  nothing  but  pure  vapour  of  water. 

Comhinationt.  Anhydrous  acetic  acid  docs  not  combine  ImnMltdf 
with  Wota;  but  when  poured  into  that  liquid,  falhi  to  tho  bottom  ia  wj 
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drops,  which,  if  tlio  mixtnro  be  heated  or  agitated  for  a  while,  ultimately 
dissolve.  It  absorbs  water  from  damp  air,  and  must  therefore  be  kept 
in  well-stopperod  bottles. 

According  to  the  old  theory  of  salLs  and  acids,  anhyilroua  acetic 
acid  is  supposed  to  exist,  as  such,  in  the  hydratcd  acid  and  in  all  the 
acetates,  r  y.,  neutral  acetate  of  potash  =  K0,C*H'O';  ordinary  biacctate 
of  potash  =  K0,H0,2C*H'0»  {tnd.  p.  290).  Snoh  a  view  of  their  con- 
stitution is  however  by  no  means  necessary,  and  in  fact  the  majority 
of  chemists  are  now  more  inclined  to  adopt  the  views  developed  in 
thoprccedinjT  papes;  e.^.  hvdrated  acetic  acid=C*H'0*;  neutral  acetatu 
of  potaehi=C*(H'K)OS  &c.;^  the  ordinary  biacetfite  =  C*H^KO'  +  Cm'0*; 
—  or.    according     to    Williamson    &     Gerhardt,    tbe     hyrlrated    acid 

=      II      (0%["     H     f^'  neutral  acetate  of  potash  =      ^     [0%  &c. 

There  appears  however  to  be  a  class  of  acetates  which  really  contain  the 
anhydrous  acid  combined  with  a  neutral  acetate.  Gerhardt  baa  in  fact 
obtained  a  potash-salt  of  this  nature,  viz.: 

Ankt/drom  Biaeetaia  of  Potash.  —  C*H'KOSC'H»0».  Formeil  by  the 
action  of  potassium  on  anhydrous  acetic  acid  (p.  3;jG);  also  hy  diiiM»lving 
fused  acetjito  of  potaifli  in  anhydrous  acetic  acid  at  a  boiling  heat.  —  In 
either  cn.^fi,  the  salt  separates  on  cooling  in  cwlourlcsa  needlej^  very  soluble 
in  water,  but  less  deliquesceut  than  the  onlinary  neutral  acetate.  When 
puri(ic<l  by  pressure  from  excess  of  auhydrous  acetic  acid,  and  then  dried 
over  Bulpliuric  acid^  it  remains  nnaltcrcd  in  the  air  for  a  few  hours, 
provided  the  air  is  not  very  damp.  When  this  salt  and  the  ordinary 
neutral  acetate  are  placed  side  by  side,  the  latter  litfuelies  almost 
immediately,  while  the  biacctate  remains  dry  for  a  much  longer  time; 
nevertheless  it  gradually  becomes  moist.  When  heated  in  the  dry  state, 
it  gives  off  anhydrous  acetic  acid  and  leaves  perfectly  pure  neutral  acetate 

,      of  potash. 

I  Gerhardt. 

I  8  C ■iS'O     ....     32-1 7 

I  6  H ..^..„ „ 6-0     ....       4  02 

I  K ....« „ 39-2     .«     2G27     2610 

^K  1  O „ 56-0     ....     37*54 

K( 


C*H»KO«,CmH)»  149-2     ....  10000 


The  composition  of  this  salt  may  also  be  expressed  W  the  formula, 
KO,2C*H'0^;  it  is  analogous  to  bichromate  of  potash,  CrKO*,CrO\  or 
KO,2CrO*.  Gerhardt's  formula  (eijurv.  VII,  17)  is  2CnPK0^C*H"0^ 
Similar  salts  are  formed  by  other  anhydrous  organic  acidsj  e.  ^.  benzoic 


Sulphide  of  Ethyl,  or  Sulphethyl.    C'H»S  =  C*H*,HS. 

D^BBRRINEU.     Schw.  61,  377- 

Reokahlt.     Ann.  Chint.  Phy$.  71,  387;  also  Ann.  Pharm.  34,  24;  also 
J.pr.  Chcni.  10,  2G4. 

I  HydroiulyMnne  Eihrr,  F.thyVtf.  Svlphid&,  Schw^eintkyU  AtthjfUu\f^r,  Schv^fffl- 

tina/rr.  Ether  fivdrf)9u(furigue,  Svl/iire  d'Ethyh.  —  Pir»t  obfervfd  by  DDbrrciner  in 
18.(1  ;  more  rx;<cl)y  investigated  in  I8:}9,  by  Urgnault. 

L  VUL    VIIl.  & 
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Preparation.     I.  An  alcoholic  tolotion  of  poUuh  U  divided  i&to  ivt 
equal  parte,  tbe  &rn  tialurated  ooni}>IeU!ly  with  hydro&ulphuric  acid,  lo^ 
then  mixed  with  the  other^  so  that  the  eoliition   may  rontaio  ujonuwl- 
phide  of  pota«siuin.      Tbr  pura^h  may  t>e  in  excPM.  but  not  die  hT<lri*»ulp)iunt-  'n  ^ 
The  liquid  is  iutroduced  ioto  a   lubuhited  rvtort,  and  vitpour  uf  byilri. 
chloric  ether  —  evolved  by  boiling  alcohol  with   hydrochloric  aciu  aoil 
purifie«l   by  pa«»iHg  first  through  wtkter,  then  through  oil  of  vitriol,  iWn 
through  water  again — is  pattt^ed  into  it  through   (hu    lubulur*.     A'  •o'H 
as  the  alcoholic   liquid   ia  completely  eatorated  with    tho   hy-U...  !i!  ■ 
ether,  it  is  heated  by  a  few  cnals  till  it  diutiU,  the  vapour  of  I 
ether  beiug  etill  pa^sod  through  it.     After  a  &hort  time,  a  lar. 
of  chloride  of  potassium  separates  ont,  whilst  hydrosulpburic  .^ 
over,  mixed  with  alcohol.     If  tho  residue  in  the  retort  Ik*   ii-'vi  k... 
cool,  again  saturated  with  vapour  of  hydrochloric  ether,  and  the  |jr'ij- 
conducted  as  before,  an  additional  quantity  of  sulphide  of  ethyl  u -ui* 
over; 

C*HH:1  +  KS  =  C'H'S  +  KCI. 

On  adding  water  to  the  distillate,  the  bydrosnlphuric  ether  nsct  to  thf 
trip  in  a  separate  luver;  it  must  then  be  repeatedly  shaWen  up  > 
afterwards  decanted  and  rectified  over  chloride  of  calcium.   (\<-  _ 

2.  A  mixture  of  oquni  pnrt4  of  tho  strongest  hydrorhhiric  actd  aW 
alcohol  of  ep.  gr.  O'Hl,  eet  anide  for  24  hour.^  In  contact  with  tenulnhM 
of  antimony  or  protosulphide  of  iron,  and  then  distilled,  yields  a  •tttil' 
late,  which,  when  tho  bydromilphurio  acid  haa  cvaporatod,  has  a  piUiBfil 
odour  like  tliat  of  A$a/<xtufa^  and  a  taste  like  that  of  radiahea;  wto 
mixed  with  water,  it  1>ecome9  turbid,  aod  yields  oily  drops,  whidb  ban 
the  same  odour,  are  lighter  than  water,  and  when  ournt,  emit  an  odoir 
of  sulphurous  acid;  the  residue  smelU  like  phosphorus  and  radialvt 
(Dobereiner.) 

S.  Dry  sulphide  of  pntassinm  distilled  witii  dry  sulph^riMite  ^ 
baryta, yields  a  product  having  the  same  properties.  (Lowig.) 

Properties.     Colourleaa  liquid  of  ep.  gr.  0*833  at   20";  boib  U  7t- 

Vapour-density  =  310.     Has  a  pungent  odour  like  that  of  gmrlie*  bti 
not  nearly  so  unpleasant  a^  that  uf  mcrcaptan.   (Regnault.) 

Refrnanlt.  VoL  !)iMfe|. 

4  C 24      ...     63-33     ....     53-8t  Crapotir 4     ^     |-IM 

5  11  ..„     5   ....    nil   ....    n-u  H.g« „.   ft   „  rMtt 

tt     ...     10    ...    35'&6  S^Tsposr .     |    ^    HW 


C'U^S  .    45     ....  100-00  C^U^S-vapoar. 

£tb«r  in  which  tbe  oiygon  it  replaced  by  sitlpbur. 
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Decampotitiom.  H^'drosnlphuric  ether  takes  Hre  when  pcoreJ  ili» 
chlorine  gas;  but  if  dry  chlorine  be  slowly  pa^tsed  into  it  in  dayli|;!il,tk 
liquid  then  exposed  to  huubhine,  chlorine  again  paiH«d  into  tt  wkilf 
exposed  to  diffuscil  daylight,  then  the  notion  of  the  eon*s  ray*  rvpaalitl 
&c.,  quadrichlorinatcJ  bydrosulphuric  ether,  C'CIMIS,  is  formed,  aft^ 
hydrochloric  acid  evolved.  (Regnault.)  This  furmatioo  of  C^CfBS  >» 
proUbly  preceded  by  that  of  C»C1H'S.  of  C^Ci'H'S.  and  of  COHS 
(Rcgnniilt.)  %  When  chlorine  is  pnssed  into  hydrttsnlphune  ftWf, 
ovoQ  in  a  place  where  there  is  but  very  little  light,  and  wrtiwi* 
aeoesa  of  air,  the  liquid  bccomcB  hcate<l  and  ofl«D  takca  £ra  (wbanct  'it 
ia  not  safe  to  operate  on   large  quautitioa);  ohloride  of  •cKjl  it  t^ 
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fomed,  ftn«l  a  email  quantity  of  sulphur  tlepostted.  Iq  tUb  process, 
chloride  of  vulphur  is  aUo  fre<]ueutly  pruduced;  und  if  tbo  oparutiou  bo 
tfio  rapidly  conducted,  tbo  cooipouud  C*H*C1  la  also  found  ■mougbl  tho 
prodnois. 

Sulphide  of  Ethyl  with  Protocklortde  of  Jklemtrt/.  C*H«S,HgCl. — 
If  to  an  nqiicotis  eohition  of  corrosive  suhliinate  there  bo  ad<led  a  few 
drops  of  suipliide  of  ethyl,  or  a  aohitioii  of  that  compound  In  alcohol  or 
ether,  or  the  water  with  which  sulphide  of  ethyl  has  been  waflhrd,  tho 
mixture  yields,  on  agitation,  an  ahnndanrc  of  fine  interlaced  needle- 
shaped  crystaly.  If  an  eicess  of  sulphide  of  ethyl  has  been  added,  a 
white  viticid  ina«8  settlea  to  the  bottom  of  the  vcstfel)  and  this,  in  couiaot 
with  fresh  solution  of  oorrosivo  auhtimato,  yiehU  more  needles.  On 
fleparating  these  crystals  by  filtration,  wudhiug  them  with  cold  water  and 
ah;oho),  drying  them  between  tjltering  paper,  and  dissolving  them  in 
boiliufi;  alcohol,  tho  solution,  on  cooling,  yields  long,  nlendor,  needle- 
shaped  crystals  of  great  beauty. 

Colourle^e;  refracts  light  stroDgly;  heavier  than  water;  baa  a  very 
unpleasant  odour.  Melts  at  90°  to  a  colourless,  tran^pnrent  liquid, 
which,  ou  cooling,  eolidilies  iu  a  mass  of  crys^taU  radiating  from  several 
•entros.  The  compound  di.s8olvea  in  ether  aud  in  wood-eipirit,  and  on 
Abandoning  oither  of  these  solutions  to  spontrincous  cvaponition,  be&utiful 
oblique  rhombic  crystals  are  obtained,  haviug  their  prismatic  faces 
iDolined  to  one  another  at  angles  of  77^  12'  aud  103°  40',  aud  the  base 
inclined  to  tho  prismatic  faces  at  an  angle  of  73°  lO*. 


Hg 

CI  

s    

4  C    

1000     . 

35-4     „ 

160     .. 

^      24-0     . 

..     55-36     . 
..     19-67     .... 
-     fi-as    .... 
..     13-33    .... 
2-79     . 

Loir. 
...     556g 
...     19-84 
...      8MS 
....     1268 

5  H   

50     . 

...      306 

C*lPS,HfC! 

180-4     . 

lOO-OO     .. 

...     99-69 

I 


This  compound,  when  exposed  to  the  air,  slowly  gives  off  sulphide 
of  ethyl,  the  crystals  becoming  opaque  on  the  surface;  the  odour  of  thr 
compound  ie  probably  due  to  some  decompo>ition  of  this  kind.  Heated 
in  a  tube  over  a  A])irii-lanip,  it  is  completely  decomposed,  yielding 
roetuUic  mercury,  a  qnantity  of  dense  white  vapours,  haviug  an  offen- 
eivc  odour,  and  leaving  a  tumefied  carboiiaceouB  residue.  Ou  the 
approatii  of  flame,  the  VHpours  take  fire  and  burn  with  a  greou  flame, 
fonning  sulphurous  and  hydfm;biuric  acids.  Su^phiretUd  fii/di*ogen 
decrimposes  the  componod,  fonning  eulpbido  of  mercury;  if  a  stream  of 
iho  dry  gas  be  directed  on  tho  ervstals,  fumes  of  hydrochloric  ucid  are 
mt>undiintly  evolved,  and  sulphide  of  ethyl  cunden.^ee.  A  Uric  atid 
•tiacks  the  comiwund,  even  at  ordinary  tcuiperalure:*,  giving  oil'  ruddy 
fumes;  the  resulting  liquid  does  not  contain  sulphuric  acid;  neither  i^ 
that  aciii  furmed  by  tho  action  of  nitric  acid  ou  pure  sulphide  of  ethyl. 
Boiling  itaiphurxc  acid  decomposes  the  couipouud,  the  liquid  turning 
black.  Potash  and  lime  colour  the  crystals  yellow.  Amtnonia  added  to 
tb«  ethereal  solution  of  the  compound,  forms  amidochloride  of  mercury. 
(A.  Loir,  Ann,  rhut-m,  87,  3U9.) 

Sidphide  of  Kthi/l  xtllh  liicklorideof  Platinum,     (C^H*S)=,PtCl».-- 
Formed  in  a  similar  manner  to  the  preceding  compound,  which  it  likewise 
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rosembles  in  its  properties  and  reactions.     Melts  at  180°.     HeftU4 
capaale,  it  burns  with  a  greeu^  very  smoky  flaine^  and  leaves  metalli 
platiaam.     The  alcoholic  solutlun  precipitates  lime*salt«.   (A.  Loir.) 


Pt.« 

2  CI.... 

....    990    . 
....     70-8    . 

..     37-95     .. 
..     27 -i^     „ 
..     12-33    ... 
..     18-49    ... 
3-85     .. 

Loir. 

....     37-Hl 
....     26-43 

2  8.«. 

....     320     . 
....     48-0     . 
. .     10*0     . 

....     1274 

8  0... 

10  H    , 

•" - 

....     18'8« 
4-58 

(C*H»)' 

PtCl«  ... 

....  259-8     . 

..  100-00    ..« 

....  100-40 

Sulphide  of  methyl  formi  corresponding  compoundf  with  the  chlorides  of 
and  platinum,  wbich  contain  respectirely  61'09  p.  c.  mercury  uid  42*74  p.  e.  pi 
the  c&lculated  quantities  being  60*24  and  42-64.  (Loir.)     \ 


Mercaptan.    c*H«S' =  C*H*,IPS«. 


Zeise.     Po(fO.  31,  Z^^\  also  J,  pr.  Chan.  1,  257,  344,  396,  and  457; 

abstr.  Ann.  Phavm.  11,  1. 
LiEBio.     Ann,  Pkarm,  U,  10  and  14 j  23,  34. 

Mercaptan,  from  Corpui  mercurio  aptum  t  HydroMutphaie  q/  Eikpl,  AHkpU»if' 
kjfdrat  ILe/evine].  —  Discuvered  and  trjcamined  by  ZcUe  in  1831. 

Fommiion.  \.  In  tho  decomposition  of  sulphide  of  barian  tiJ 
hydrogon  by  sulphovinato  of  baryta  (Zeise): 

BaS.HS  +  C*H»Ba(>',2SCH  -=  2(B«0,S0»)  +  C^U'S^. 

2.  In  the  decomposition  of  sulphido  of  hydrogen  and  potaniiiB  bj 
chloride  of  ethyl  (RcgnauU): 

KS,HS  +  C<H*a  =  KCl  +  C*H«S>. 

3.  In  the  destructive  distillation  of  xanthato  of  potash.  (ZeiMi,SMa 
jbin.  Pharm.  51  j  348.)  —  4.  In  tho  decomposition  of  nitrte  ntlwr  tj 
hydroaulphate  of  ammonia.   (K.  Kopp.) 

Preparation.  A  filtered  solution  of  protostilphide  of  barium  (obtaia*^ 
by  i^^niliiig  Milplinle  of  b.iryta  with  ch.ircortl)  in  hot  water,  ia  left  to  cm 
in  a  stoppered  bottle;  the  liquid,  together  with  stiino  of  the  erptt^ 
thoreby  produced,  poured  into  a  separato  bottle;  sulphuroltctl  hr«in^ 
pn-^ned  tiiroui;li  it  to  tiiaturation.at  the  Mime  time  that  the  liquid  is'filtm^ 
nml  waniie<l;  and  a  sample  of  the  sulphide  of  hvdrogm  and  bariam  ikv 
produced,  tested  to  ftf^certain  the  proportion  of  baryLi  which  it  cuatotM: 
lOU  yi*.  of  it  genenlly  yield  \5'5  pts.  sulph&t«  of  baryta.  8alpbi^ 
of  hydrtigon  tind  potntMium  or  calcium  may  nlso  bo  uacd  *inatead  of  tW 
b;trium-6alt.  Fnr  rnch  ntom  of  sulphido  of  hydro^n  and  bnrioro,  Ae, 
there  must  be  nd<lc<l  I  At.  ur  rather  somowhnt  Icsoi  uf  vulphnvinau  i^ 
baryta,  lime,  or  potii^h,  —  inasmuch  as,  if  the  «ulphovinate  u  in  ecn«& 
other  ]>rcKlucts  may  likowit*e  bo  ruruu'd;  (htiM,  luu  ptA,  of  the  barrt*- 
lution,  cuntainrnjL^  1.5  ,j  \*U.  sulphnte  of  Imrvta,  rcqaim  17*7  fti^.  ^ 
VHlalliied  sulpliovinate  of  limo.     The  bulphoviualc  is  coaraelv  Bowal 


cryitlalliied  sulpl 


Iphoviualc  is  coarsely  pow"*^ 


MERCAPTAN, 


341 


Kb 


uid  introduced  iiit^  a  tubulated  retort;  the  liquid  ia  then  pnured  npon  it, 
and  the  mixture  diatillpti  at  a  gentle  heat  into  a  receiver  surroimfled  with 
ice.  As  8CH»n  as  the  greiiter  part  of  the  uiercaptaii  has  distilled  over,  the 
receiver  sliould  bo  clianged,  because  at  the  laller  part  of  the  operation 
more  water  goes  over,  and  the  nia.ss  is  very  apt  to  froth  over;  the  tlistil- 
lation  may  then  he  continued  iw  long  aa  oily  drops  of  mcrcapLuii  dittiil 
over  with  tho  water.  A  hirgo  ijuiiutiLy  of  iiiercciptaii  remains  dissolved 
in  the  water,  but  cannot  ho  sepam-ied  from  it.  Tho  eniJe  mcrcaptan 
thu.s  obtained  and  mechanically  sop:ir:Ucd  fnmi  the  water,  still  contains 
salphurettcd  hydroj^'cn  and  :i  pecjljar  indijferent  oil;  that  iy  to  say,  an  oil 
which  does  not  aoL  upon  acetate  of  lead.  It  is  convertci!  into  purijied 
mercaptanj  hyagitatin^  it  with  an  equal  ijnantity  of  water  twice  renewed; 
pla<.'in^  it  in  contact  with  chloride  of  calcium;  rectifyii)^'  it  by  a  heat 
gmdually  rising  to  112';  agitating  tho  distillate  with  finely  powdered 
mercaptide  of  mercury,  till  a  decanted  sample  exhibits  no  tnice  of  sul- 
phuretted hydrogen  when  tested  with  sugar  of  lead  (anil  acts  but  very 
aljghtly  or  not  at  aU  on  nitr;ite  of  le;id,  and  forms  with  very  diluLo 
actituto  of  icad,  not  a  brownish  but  a  pure  lemon-yellow  ]»recipitalo); 
and  rectifying  it  again,  till  it  boil-s  coiistaully  at  6(J  . — The  following 
mode  of  obtaining  purided  nicrtMptan  x^  more  oircuitoiiH,  and  attended 
with  greater  loss.  Tho  cnido  mcrcaptan  is  shaken  up  with  an 
eaual  bulk  of  water,  and  the  treatment  repeated  till  a  sample  behaves 
with  lead&ilts  in  the  manner  above  mentioned, —  a  mode  of  purification 
which  requires  a  large  quantity  of  water,  and  is  thorefuro  attended  with 
great  loss,  in  consequence  of  the  merca])tan  dijssolviug  in  tho  water.  Tho 
mercaptan  is  then  distilled  at  a  heat  gradually  rising  to  120',  till  tho 
residue  is  reduced  to  y'^  of  tho  original  qiinntily,  and  consists  chiefly 
of  the  above-mentioned  indifferent  oil  witli  a  small  qnanlity  fif  bisul- 
phide of  ethyl;  Ibis  partial  rectification  ia  repeated  till  the  distillate 
(amounting  to  ^  of  tlie  whoh^)  boils  at  G2^  after  which  it  is  pliiced 
iu  contact  with  chloride  of  calcium,  anil  rectified  once  more.  Tho  crude 
mercaptan  may  also  be  first  freed  from  the  iniliffcrent  oil  by  fractional 
rectiHctttion,  and  then  from  eulphurotteil  hydrogen  by  cureful  addition  of 
mercuric  oxide. 

Purilie<{  meroAptan  bos  a  sp.  gr,  of  0845  at  17^  If  it  bo  made  to 
uibine  with  mercuric  oxide,  alcohol  still  extracts  from  the  masi  a 
nantity  of  the  inditferent  oil;  the  latter  also  sopanites  when  the  purified 
mercaptan  is  combined  with  pota-sh  and  dissolved  in  water.  To  convert 
the  purified  mercaptan  into  pure  jnercopiatij  it  mu.'^t  then  still  be  freed 
from  this  residual  portion  of  tho  indifferent  oil.  For  thi^  purpose,  1  j»t. 
of  mercuric  oxide  is  introduced  into  a  tubulated  retort  surroiiudod  with 
s  freezing  ntixture;  3  or  4  pLa.  of  purified  mercaptan  gradually  poured 
through  the  tubolus  by  means  of  an  S  tube,  whereupon  great  heat  is 
produced,  e-'pecially  nt  first,  but  a  certain  quantity  of  the  mercuric  oxido 
remains  unaltered  at  the  bottom;  the  ico  is  then  removed,  and  the  retort 
gradually  heated  to  l40  ,  to  molt  the  mercaptide  of  mercury;  the  inixtnro 
agitJited  till  the  rest  of  tho  mercuric  oxide  di.^appeura  and  the  bottom  of 
the  retort  is  entirely  covered  with  black  sulphide  of  mercury;  and  thou 
heated  iu  a  bath  of  aqueous  chloride  of  calcium,  till  scarcely  anything 
passes  over  nt  114^  Ihe  first  portions  of  tho  distillate  consist  of  mer- 
captan, which  must  bo  several  times  ponretl  back;  afterwards  nothing 
but  water  passes  over.  Tho  fused  mercaptido  of  mercury  in  the  retort 
is  then  decanted  from  the  sulpbido  of  mercury  into  a  ba^in;  tritmaled, 
whcii  aolid,  with  U3  p.  c.  alcuhol  to  the  vousistcnce  of  a  thill  paste; 


t4S  rrmzyi:  nuuiT  stclecs  c^h', 

rx*-^»»-i  !*  s  r.-^  ^!:i  4^^:■l'.^  t2!  tk*  l^oaM  whidi  raiis  tbrooeti  no 
'.  z^T ':>'".:-•:  -  —  kj  n  -.-r  ij-  i^-i-ri  »-::ii  w-irr  fin  cnwijuonfe  of  tlif 
H^'aTL-::  -  .-'  .z.ZrTr-:  : :'.  .  '■■z.z  i^-srs-Irex'LiMtff  1  flieht  tarbidity.  da^ 
::  -ji-r  z*--.-^-_  '.-i  -'  -_:-.t.j  t-i.:-;rl*?  .-f  R:emj>i:*ie  of  iD^rcanr.  A  small 
T-.r:  -_  ■:  :i-  ii-rriT:.  :t  ::' =rrr-ry  i*:ak«a  up br  the  alcohol.  wpwiallT 
IT  li-:  er^:.:- J  -/'  -. -^  -.i-r  r:^i:zTa  •.:  ih*  in-iideivnt  oil.  but  it  nmyn 
Tt"-  --TV  1   •-  L  •-  ...zz   ■-  :iri>.b:;.  —  The  m%ss.  after  (tein*;  irwhf4 

—  :■-  i   -  1  '    :-  *.r  -r:  :i  :_r  i>:  ErT-:  f  .r  i*:!!!*  time  in  the  fuse«l  &tate»t 

-  •  T----r."rT  s-  r^--..:  ."■■  vr  :•  ••■  v-  crire  fff  all  the  alcohol:  finely 
J.  1-  _-  _  T 1  J.  1  :  ..  1  -:"-•_ I::  :  r.  -. :  .; -.-.r.i->.w.ier  to  diviJe  the  pirticlfr 

:  :  .;  :  -.'•  z~.  :  »:  ■_  *•■-  rj  "-:-.'*?.  woold  o!Lerir:!»e  adhere  to^jf- 
:'-  "  :':t  :•  ^  1-er  :i:r  •:.  ^;  :l:.  a  i.-L^.  wide.  eHsi  tulje.  bent  dovn- 
^.  -  T 1-.  :!-:  r..-: :  Tis:^?-  '.r.  \z  i  :r::.:rrse«l  iu  water  of  50",  ront  I'meilint 
!-:i  .  1  '.r.  .^'z  •z'.'.Lz^'.'.-i-.  ~yi:  rr-  -^n-  pPeiiou«Iy  waslic<l  with  wat^r 
1^  ■  ::  ••'.  :v  :-. .  r  if  ::'  x^'...-.-.  ya^^-i-i  ;hroiij:b  the  !ul»e  from  Irfno 
r'ji:  11 :  -.'i-  ti-.  ir  :  r.  r^^-r:ir.  :i.f-rel»y  set  free.  ]<a^$eil  fn-m  im 
rji'  -r-  ti*..*-'-.  rj  •::■  i  k:.->:-:"'''e,  the  de^oendinu'  part  i  if  *  lick 
rii.l  *"  -':  7  rriilf  .:'  i  l"r^-cr-ck«*i  £a:?k,  farrt*und«>4l  with  ice  irJ 
?i]:.  ri'  -"---:"  .:'  *- t  i'.r:::->i  r-vdr-'jen  i*  conducie<i  fr^m  the  tb«k 
tlr-.::.  i  !.rj  ri^-i-r'  t^tt  :-_W  :rt«:- a  l«ell-jar  containinir  potT*h  anJ 
«:r.i  ■  :  J  :-  :.  -.r'.-::'T  Tir  -.^rrawidr  of  rorrcnrr  tieeomcri  heatc<l  vhn 
c-o  rz^'.^i'l  '  T  ?-_'Tb-T»?::^i  iTir-^^n:  be:  it*  teni^ierature  must  li?kept 
K!t  >.'  .  ::  :-^v-::t  ;:  fr:r  r.^itirr:  towanl:?  the  end  of  the  opentioB, 
til*:  wr-i-  -i  L-..:-:-!  ::  •:-  .  ir.*.  :h*  ^::!T'Lurelted  brdrogen  passed  tbroQ^ 
!i 5* -•-:■.£;.-.  Ttv  pe*.v:vfr  :?  cban^e*!  c-ecasionully,  for  ihepDr|»uwof 
3*oer:i'r:r  J  w^^r  tif  'ir-»!!'T».i*::i">n  i$  at  an  end, —  Lastly,  to  remoit 
li-e  «::"rb-re::-:*:  Vyi^j^r.  fc-.-ni  the  distillate,  it  must  fie  frequntlr 
3^  :s::-i  w::r.  *:::i'.l  i-ii::::-?*  <:  Tnercaptide  of  mercury,  till  the  mtt- 
i"?.".:a:'.  '..r--z  iV.  .r j-:<  t':.v  c--:-'jr  cf  that  cuinpoiind.  or  imi<irt'' i 

J  r  ^r.  -:.  :  :  :  .^-  -.'  L  !.:  -  *._::  r:  ■•:  a-Mit*^  of  lead.  The  mcrcaptaa 
r::-'  :V.  :.    -:  :t  -:  .  *":  v    ■^.•■t  ■  v  :ij.:r.::^.-i:  with  chloride  of  calcium.  ?n4 

C    >•:  :    :■  -  t  r  :.*.:>.':/.  "•?     f  V.ir:'jr.i  ■^^■inino*!  hv  t^iiitinj:  suljilial" 'f 
i.i  y:.:  v.  :       ":..:  --  :■-.»;  .:  .^  r:^ii-.:r.:itol  niih  bi>ui|ihidt\  tlio  Il:•*^ 

7  -  ■  -■!  al**ay-  o-ntaiii.-!  a  certain  qnai:t:ty  f 
TT  :.:•■:  may  U^  ■■htained  by  cnniplciel\'<»*> 
-y  -.f  *]•  jr.  1  L'S  —  1  -."^O  with  hvdrosuIp'Mirc 
'.ir"  ■■?  :ni  ?.'j'i»-i»i-*  <<*lntion  of  fnil|»hovir.itf 
f:'-  i  <::-Ti;]:!!^-  at  1<»0  .  The  niixtnrc  *«■,!!! 
IvriTtity  ••:"  l;vdr.-?nlphuTic  acid  at  lb' 
.  ?.:  1  j""vv»  '  *V  a'l  !h.*  morraj»t:in,  ti»L'''*"^ 
•::  r--  i?  ••>■?  v/i-  !  hy  ho.ititi;:  the  mixi'-^ 
:::■■.  T!.-*  i;v  r'-iptii!.  which  is  obtain'>l  i 
^.  '  y-lr  -.rt'pl.'irii'  :ioiI  by  disstillation  in  rt**- 
ry.  w.  I  fr--'iii  v:»tvr  hv  contact  with  clil'>r-y 
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.:•  i  r  t-ri  with  hydroohlnric  oi1i«t.  !>i 
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/'f.i;»  -.'*>.<.    Tnr!*]'uro!it  :\vA  i*id><nrlc'«>1i<inid.  which  mnv  l»e  c«w»W!-* 
r' willioul  solidifyiiiiT.  (Zeise.)     A  drop  place^l  npotx  a^loM  rt-1  ^='- 
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exposed  to  a  gentle  current  of  air,  soliUified  to  a  Imtterv,  foliated  mass, 
which  inelt«  and  evnporatefl  in  the  couiNe  of  a  few  seconds,  (Licliig.) 
Sp.  gr  =  0*842  at  15°  (Zeise),  0*8^5  (Liobi;^).  Appears  not  to  refract 
lipbl  «tfont,'ly  (Zeise);  boils  at  61**  to  03%  und«r  a  pressnre  of  *2i' 
(Zciee);  with  platinum-foil  initiicr:3ed  iu  it,  it  boils,  ♦Mther  alone  or  under 
water,  constantly  at  36-2^  under  a  pressure  of  27"  8'"  (Lielig).  Vapour- 
density  2188  (Hegnault).  Perfectly  neutral  to  vegetable  colourw,  eveo 
in  the  state  of  scilution.  Has  an  ethereiil  taste  and  odoufj  with  a  very 
powerful  tinge  of  garlic.  (Zei^e.) 

Zei«.  Lfebif. 
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Alcohol  in  which  the  oxygen  is  replaced  by  sulphur.  According  to 
2ci9e,it  is  H,C*H'*S',  I.e.,  hydrogen conibincil  wiih  tho  hypothetical  radical 
Mereaptttm.  According- to  Liebig  and  Kegnnult,  itisCll^lIS,  t.  c,  acom- 
ponnd  of  hydroaulphuric  acid  with  sulphide  of  ethyl,  (comp.  Peraox,  Chim, 
moUcul.  SC."].)— It  is  remarkable  that  niercaptan  has  a  lower  boiling 
point  than  sulphide  of  ethyl,  though  the  cuntniry  holdd  good  with 
Alc-ohol  and  ether.  —  %  Acc^tnling  to  the  views  ontcruvined  by  William- 
^11,  Gcrhardt,  and  Chancel,  renpecting  similar  conipouud^,  the  rational 

formula  of  mercaptan  will  be       u  }S  and  it  may  be  regarded  aa  derived 

from  salphnrelted  hydrogen   iiJS,  by  the  flubstitution  of  1  At.  ethyl  CH' 
for  1  At.  H,  just  as  alcohol  \a  derived  from  water.  %, 

Decomposition,  1.  Mercaptan  may  hv  set  on  fire  in  tho  air  by  a 
bumin;^  hotly  held  at  a  consiilcnihlo  di.^tancc,  and  bums  with  a  fduo 
snlphuritUR  flame.  (Zeise.)  — 2.  M«deralWy  strong  nitrin  acid  iiojMirts  to 
incrcnyttan  a  blood-red  colour,  ilue  to  tho  furmntion  of  a  r<»nijitmnd  of 
mercaptan  with  nitric  oxide.  On  dii^tilling  the  mixture,  a  watery  dinlil- 
Jate  passes  over,  on  wliich  this  same  blood-red  li'piid  Hoat^;  and  at  the 
bottom  of  tho  li<|uid  which  remains  in  the  retort,  sulphite  of  sulphethyl, 
OH^SW,  collects  in  the  forni  of  a  colourless  oil; 

C*IV&  +  30  -=  C*H*saO»  +  UO. 

Strong  nitric  acid  acts  mtiro  violently,  producing  «rarcely  anything  but 
blAulpiiethylir  acid,  C*H'S»0*  (hyposulpheihylic  aeitl,  C*a\S^O*,  according 
to  later  in%'e*tigation-).  Scarcely  a  traoe  of  froe  sulphuric  acid  is 
formed,  unless  the  nitric  acid  l>c  very  highly  concentrated.  (Lowigand 
■  Weidmann,  Pof/ff.  49,  323.)  —  At  a  few  degrees  below  0°,  nitric  iM?id  of 
ffp.gr.  1*23  does  not  act  upon  mercaptan,  but  at  a  gentle  heat  it  acts 
violently,  giving  off  nitrons  acid,  and  iin}>arting  a  blootl-re^l  colour  to  the 
liquitl,  which  gradually  deposits  tho  oily  corapouniJ  C*H'SK>'.  (H.  Kopp, 
^ntt.  i'/uirm.  35,  343.)  —  3.  Mercaptan   is  decomposed  by  contact  with 
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with  lead-ealtp,  ami  brick-red  with  eilTcr-salta. —  TLd  po(aseinm-coni- 
pountl  ie  not  formeel  when  mcrcnptaTi  is  iiiixctl  willi  ]iota^h;  it  ia  true  tbnt 
hydrate  of  potaeb  becomes  sofU'iu'd  by  long  contact  with  niorcaptuti ;  but 
on  adding  wiiter.  jjoiath  and  iiiercajitna  are  obtainod  in  the  free  Btate. 
A  mixture  of  iiiercajitau  and  alcoholic  polaab  left  to  itself  for  pcvoral 
daya  and  then  tronled  M'ith  water,  3'ield8  free  Diercaptan  and  a<jui>ou9 
ulcoholio  potash,  t^till  containing  a  eninll  quantity  of  luorcaplan  wbicli 
m.iy  he  expelled  by  gentle  heating. 

Mercaptule  of  Sodium.  —  Formed  like  the  potassium-coinpound,  but 
witb  less  rioleni  action  ;  dissolves  also  readily  iu  water,  forming  a  strongly 
alkaline  liquid. 

Aqueous  nierc»ptide  of  potnuium  does  not  precipitate  Chloride  qf  Cah'mm;  with 
Chloride  of  Harinm  it  foims  a  few  flakcf,  which,  howcTcr,  B«m  to  be  nothing  but 
carbonate  of  potash. 

Aqueous  mercnptide  of  potassium  forms  with  sulphate  of  Zinc  a 
copious  snow-white  precipitatej  mercaptan  itself  does  not  precipitate 
sino-salts,  (i^eise.) 

MfrcaptUU  of  Lfad.  —  Formed  by  precipitating  an  alcoholic  solution 
of  neutral  acetate  of  lead  with  alcoholio  niercaptfui.  If  i\w  tolutions  are 
very  dilute,  the  precipitate  ia  white  and  HTimll  in  quantity.  The  preci- 
pitate formed  in  alcoholic  solutions  is  crysballinc,  but  \c^  so  as  the  mer- 
captan  is  more  free  from  bisulphide  of  cthyU  which  appears  to  hold  the 
precipitate  in  solution  for  a  while.  Nitrate  of  lead  is  not  precipitated  by 
mcrcaptan,  but  forma  a  precipitate  with  mcrcaptido  of  {K>tasHium;  puro 
protoxide  of  lead  immersed  iti  mcrcaptan,  swells  up' to  a  yellow  mii$«, 
which  turns  black  even  after  washing  with  alcohol,  aud  burns  like  tintler 
when  set  on  fire;  carbonate  of  lead  acts  npoii  nicreapran  in  a  similar 
manner  but  less  quickly,  —  Lenion-yelluw,  cryetaUine  powder,  or  shining 
needles  aud  luintn^  which  soon  rcsolvo  theTiidclves  into  a  feJL-like  niasti. 
When  slightly  heated,  it  fuses  and  turns  black.  Dissolves  in  excess  of 
an  alcoholic  solution  of  acetate  of  lead.  Caustic  potash  does  not  seem  to 
act  upon  it.  (Zeise.) 

Alcoholic  mercBptnn  doea  not  precipitnte  alcoholic  Sfmjuichloride  of  Iron  ;  aqueona 
mercaptaii  impu-tji  a  reddish  colour  to  ferric  sulphate,  and  then  forma  a  while  preci- 
pitate. 

Me)xa)ytide  of  Copper,  —  Finely  pulvorixed  cuprJc  oxiile  placed  in  con- 
tact witb  pure  mercaptau  in  a  close  vessel,  swells  up  with  it  iu  iho  course 
of  24  hourn,  forming  on  almot-t  cohmrloes  magm.i,  which  diiorf  up  to  a 
yellowiish  white  mni^s.  This  nia^s  str^taiii.'*  a  tolenihly  f-troni^  liesil  with- 
out decoujpobition  ;  bunis  in  tlie  llaine  uf  a  candle,  with  a  blfiir-h-green 
light;  is  lint  decomposed  by  boiliiig  jiolash;  forms  a  cnlouriets  bolution 
witli  moflrrately  strong  liydiuc*hloric  acid;  and  dj!s?olvea  .•^pntingly  in 
alcohol.  —  This  compound  may  also  be  obtained  by  precipitating  a  eupric 
fcalt  with  aqueous  niercaptide  of  potat^ifiunif  which  forms  a  yellowish  pre- 
cipitate if  the  copper-Bait  is  in  cxccps,  —  or  by  precipitating  alcobolio 
acetate  of  copper  with  alcoholic  mercaptan,  which  produces  a  white 
gelatimius  jirecipitnte.  (Zoiso.)  —  When  vapour  of  mercaptan  is  paisicd 
over  very  hot  but  not  red-hot  eupric  oxide,  water  b  given  off  and  a 
white  saline  mass  formed.  (Liebig.) 

Mfrcaptiflc  of  Mcrcunj.  —  When  mercaptan,  either  in  the  pnre  state, 
or  dieeolvcd  in  water  or  alcohol,   ie  brought  in   contact  with  mcrcurio 
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oxide,  great  boat  is  eroh'ed  (suffiriont,  when  pure  moreapfan  la  n§r4,  W 
prodaoe  slight  detonation),  niid  wat«r  atid  inciraptide  nf  merrurr  fti4> 
foraied.  VViih  currosive  Kubliniale  it  forms  the  same  t-o[U{iouQd  togvlbtf] 
with  hydrochloric  acid  ;  lience  alcoholic  mcrcaptan  likewise  forma  a  wbi 

t>recipitaic  with  au  liqacous  solution  nf  mercuric  nitrate  or  corrofiveMl 
ininte      Rnt  nierciirous  nitrate  forms  with  aqueou«  meronptvn  a  bisckj 
proeif>itiil«  (the  ouluur  ari^n^  from  metallic  mei-ciiry);  &nd  calmn^l  wfadtfi 
digivteil  for  dome  time  with  mercaptan,  forms  hydrochloric  acid  and  turaij 
pftarly  hl.'u^k.   (Zei^c.)  —  Tho   cump'tund  is   best  obtained    by  pliici 
^nerc.ipuin   in   a   tubulated  retort  surrounded  with   a   frevxixijij  ui 
addinjr  the  mercuric  oxide  in  small  portions  and  in   somewhat  Itt 
the  equivalent   quantily.  then    heating   tho  compound    til]    it  nieJti, 
drawing  olf  tho  exce«j  of  mercaptao  together  with   the  water.  (Zei 
The  compound  may  be  purified  by  ijolution  in  boiling  alcohol  aad 
lizaiion.   (Liebig.) 

Meroaptide  of  meroary,   when  solidified  after  fusion,  is  ooloftrid^ 
crystalliue  texture,  greasy  aud  soft  to  tho  touch,  and  somewhat  tough  vl 
triturated.     From  its  solution  in  mcrcaptan  containing  bisulphiileuf  < 
or  in  alcohol,  it  crystallizes  in   sranll  colourlew  crj'^tiila    having  a 
■ilky    lustro.      MelU   between    85°  and    87',    forming   a    liquid 
resembles  a  lised  oil,  and  solidiHea  slowly  on  cooling.     Even  in  llio  hmt 
fltate  it  ii^  almost   inodorons,  but  when   tritnrat«d  it  emits  a   faint 
diSerent  from  that  of  mercautau.     It  is  not  altered  hv  air  or  br  ItfhU 
(Zeise.)  -  .    -5- 
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Dfeompositions.  1.  Morcnptitlo  of  mercnry  when  bontcd  nbore  ift 
melting  point  becomes  first  yollowiisli,  thun  greyish  aad  op>a«fue^  and  rmiti 
a  auli'ocating  vapour  which  aita<'ks  the  eyes  btrungly,  and  deposita  metallic 
.merrury.  At  130"  the  ma88,  which  has  now  become  grcyian  Uaok,  pn> 
oil"  a  nearly  colourlesj^  oil,  which  is  heavier  than  water,  neutnil,  rick  in 
fcul])liur,  ditiicull   to   »C't  on  fire,  and  when  di.-^Kolvod    iu   alcihol  dw«»  not 

{irecipitalo  acetate  of  lead;  hence  it  is  probnbly  bisulphide  of  ethyl.    Whfn 
loated  alM)ve  175'',  it  still  yields  a  trace  of  oil  together  with  a  sa]pl)on>c« 
Kii:ii>s,  and  leaves  a   mixture  of  mercury  and  carbunncouus  matter^  wludi. 
when  more  strongly  heated,  yields  metallic  mercury  and  a  kind  o'- -r"'!-' 
(u'hicli,  probably  from  containing  carbon,  doe^not  assume  a  fiu<?  r- 
BO  that  after  strong  ignition  continue!  for  some  time,  nearly  the  *•«....  .. 

Bublinied.     Xogas  is  evolved.  —  2.   Morcaptide  of  mercnry  may  W  irt  «s 
fire  with   tolerable  facility   in  the  flame   of  a  candle.  —  3,   Str  -  -  -  •- 
acid  acts  violently  on  thi/i  compound,  forming  a  red  brown  eolu; 
becomes  colourless   when   heated,  and  after  oootinucd  expM-urr 

i^IcIiIh  an  oil  on  addition  of  water.  Aqua-reg»»  acts  in  a  M.m!  ir  nin  :  ' 
I'XCCpting  that  it  evolves  a  autroraling  vapour,  smellinc  *lrt»r))jly  of  cbl  ■ 

*Tido  of  sulphur.  —  4.  Concentnitcd  liYdrochloric  acid  healed 'for  f*«i< 
time  with  mercaptide  of  mercury  dissolrea  itcom|>lclely,  formini;  a  b<|iu'' 
\ihich  becomes  very  milky  when  mixed  with  |»ot:i>h.  nibit^r  hvdrtjcht-^f 
liriil  digested  for  some   time  with    mercapttde  of  mei"  j  a  h<j4i* 

'Which  when  cooled  or  mixed  with  pota&h,  depi^ils  crs  .  >  lar  a  trrr 
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4troD^  Itislre.  Oil  of  vitriol  :mil  concentratp'i  phoapLorio  aoiti  Act  but 
fllr/iflitlv  on  this  compotiDil,  —  5.  Hy'iro6ulf^>buric  in:i«l  dfx'ompoaos  luvrcap- 
tide  olmerciirv,  hnth  iu  the  moist  &nd  in  the  itry  wny^  yienlin^  niercap- 
Can  and  bliirlc  nnlpliiiltfof  inorcnry.  —  6.  Aqueous  protosalphiile  of  ptitas- 
sium  digested  with  it,  6ep:irutt^«  first  black  and  then  red  sulphide  of 
mercury  ;  with  a  certain  prttportiou,  however,  a  «olourle»3  tilkalinc  solu- 
tion i»  formed,  cnntaininj:  niercaplido  of  pot-nissiuiii  and  a  small  i|uiintity 
of  mercaptide  of  mercury,  yielding  a  white  precipitate  when  boiled  or 
evupornted,  a  <ifrev  precipitate  with  sulphide  of  potag^luni,  aii<l  yellow  with 
lead-salta. — 7  f-cad  deroniposoj*  uicrcnpiid©  of  mercury  in  a  slat©  of 
fasinn,  formiiisr  mercaptide  of  mercury  ami  ]ea»l-a(nal>fam.  — ».  Merc.i]*- 
tide  of  mercury  fusea  readily  with  corrosive  eublimate.  and  when  more 
eiron^y  heated,  yields  a  ctdourl(\«!.s  ethereal  ti(pii<l,  which  «melltt  both  of 
niercMptan  and  of  bisulphide  of  ethyl,  and  Icarcs  a  d»rk  brown  residue 
cmpublo  of  bein^  drawn  out  into  threads,  and  containing  uielatliL*  mer- 
cury.—  It  is  not  docompOMod  by  boiling  with  water  or  witli  afpu'dUD 
pota.>'h,  nnle»-s  the  potaMliM»lutiou  bo  hoiUd  down  to  that  temfKTuture  at 
which  the  mercaptide  of  mercury  would  decompose  if  aJoue;  iu  that  ca«e 
mercury  la  separated.   (Zcii-c.) 

Mercaptide  of  mercury  dJAt^olves  vary  epuringly  in  alcoliol;  and  the 
Bolutlon,  when  mixed  with  water,  becomes  tuil>id  from  H?ptiniliun  of 
crystalline  particles;  alcohol  containing  bitiuljiliido  of  ethyl  dissolves  it 
more  readily.  (Zeiso.)  It  dissolves  in  12  .  l.'j  pts.  of  boiling  80  p.  c. 
alcohol,  ami  separates  therefrom  in  com^iderablc  quantity  on  cooling,  iu 
the  form  of  soft  colourless  laminro  which  have  a  silvery  lustro  when  dry. 
(Liebig.) 

MtreaptUff  n/  Siltw.  —  Mercajitan  acts  upon  oxide  of  silver  much  in 
the  eamo  manner  a»  upon  oxide  of  gold.  Tho  afiueous  solution  of  mer- 
Cdptan  forms  with  aqueous  nitrate  of  silver,  a  copious  snow-white  pre- 
«ipitat-e,  which  however  apj>ear8  always  to  contain  nitric  acid.  Pure 
mercaplan  acts  but  very  slightly  on  chloride  of  silver  at  ordinary 
temperatures;  tho  alcoholic  solution  acts  more  quiokly.  (ZeifiO.) 

Mercapiid^  of  Gold.  —  Furmaiion.  Mercaptan,  even  when  mixed  with 
a  fourfold  to  sixfold  quantity  of  alcohol,  acts  rapidly  on  teroxide  of  gold, 
pro*]uciug  a  very  intense  heat,  and  .'•ometimes  even  ure;  in  the  latter  case 
the  product  is  not  white  but  black.  —  Mercaptan  converts  terchloride  of 
gold  into  white  mercaptide  of  gold,  the  action  being  nttendofl  with  violent 
evolution  of  hydrochloric  acid  gas;  alcoholic  mercaptan  throws  down 
the  eanie  compound  from  an  aqueous  solution  of  terchloride  of  gold. 
[Since  tho  widto  roniponnd  wbich  forms  is  not  Au,3C*}PS^  hut 
Au.C^H'S',  it  ftdlows  that  in  its  formation  from  teroxido  or  terchloride  of 
gold,  according  to  the  ef^ualiou: 

Cni«S2  +  AuOS  -  C^H«AnSS  +  HO  +  20. 

2  At,  oxygen  or  chlorine  are  set  free  and  act  upon  another  portion  of 
iho  mercaptan  J  henco  perhaps  tho  very  great  evolution  of  heat  which 
take«  place  in  the  fnnnntion  of  mercaptide  of  gold  from  tho  oxide.]  —  If 
mercaptan  be  precipitated  from  a  very  dilute  alcoholic  solution  by  excess 
of  terchloride  of  gold,  the  Hitrato  noutmlir.ed  with  lime,  and  then  dis- 
tilled, pure  alcohol  paflscs  over,  and  the  strongly  acid  chloride  of  calcium 
which  remain."*,  becomes  turbid  when  mixed  with  wntcr,  and  emclU  of 
hcfivy  hydrochloric  ether;   hcnoo  tho  i  At.  chlorine  from  the  terchloride 
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of  gold,  wliioh  rio  not  tukc  hydrogen  from  the  mercaptan,  appear  to  excll 
a  deennipoBing  action  on  tbo  alcohol.  (Zeise.)  i 

The  mercaptide  of  gold  obtained  by  precipitating  alcoholic  Igm 
cblorido  of  gold  with  inercJiptan  is  brownish  at  first;  but  if  the  nixtoii 
coiitainB  oxccsa  of  mercaptait  and  a  sufficient  quantity  of  alcohol,  it  wNfl 
becomes  tolerably  white  when  shaken  up.  Gold  i«  completely  precipttatM 
Ity  iiteavtptan,  even  from  very  dilute  Holutious.  If  tho  liquid  be  deoaattfj 
from  the  morcaptido  of  f^old,  and  mixed  with  an  excess  of  the  aloofcofiq 
solution  of  the  terchloridc.  a  more  pulvorulont  pale  grey  procipiUM  l| 
formed,  which  becomes  givenish  grey  after  drying.  The  li<^uid  filMirf 
from  this  prcoipitato  forms  with  water  a  copious  white  preeipitale^jriM 
becomef^  pate  yellow  when  dry,  dcrtmipo-s^s  at  a  much  lower  tenp4|^^| 
than  thp  mercaptide  of  gold,  assuming  a  brownish  yellow  and  aftcrSv 
a  black-brown  colour,  and  yielding  a  red-brown  diatillate  which  hai  tlit 
odour  of  chloride  of  sulT)hur.  This  precipitate  \a  perhaps  a  compoumiof 
gold  with  a  chlorinated  decomposition-product  of  raeroaptan.  —  WbM 
aqueous  or  alcoholic  mercaptide  of  potassium  is  mixed  with  a  quaolitT  of 
terchforidc  of  gold  not  sufficient  for  complete  precipitation,  a  brownisb 
yellow  precipitate  of  mercaptide  of  gold  is  formed,  which  soon  tanu 
whitu,  and  tho  liquid  emit^  a  peculiar  odour;  if  the  chloride  of  gold  it  is 
excess^  the  precipitate  contains  chlorine.  (Zeieo.) 

Preparation.  A  solution  of  1  pt.  hydrochlorato  of  auric  cUoriHl 
(perfectly  dried  in  vacuo  over  hydrate  of  potash)  in  15  to  20  pts.  eMnI' 
is  gradually  added  to  a  solution  of  1  pt.  of  partially  ptirilied  or  pare  tncr- 
capliiti  ill  (JO  to  7U  pt>.  of  alcohol  of  sp.  gr.  0  816,  so  that  the  mercaptu 
may  be  in  eiicoss;  nmrc  alcuhul  isadtled  to  the  thin  gummy  mixture,  iiftrr 
half  ail  hour;  ihn  precipitate  left  to  subside;  the  liquid  decNiDCcd;  ibe 
precipitate  «;i>Iied,  first  with  cold  (lien  with  wann  alcohol,  whereby  il  i* 
completely  freed  from  ehlorinei  provided  the  chloride  of  gold  waa  nil  is 
excess  during  the  mixing;  and^  lastly,  dried  over  hydrmle  of  potaah  ii 
Tsouo.  (Zeise.) 

Properties,  White;  paaty  when  moist,  hard  when  dry,  like  hrdfatt 
of  alumina;  dull,  amorphous,  not  greasy  to  the  touch;  inodoroofl  efeo  wfcra 
rubbed;  not  altered  by  air  or  light.  (Zeise.) 

Dried  in  vacuo  at  ordinary  temperature^  Zcise. 

^^                   4C  24     ....       9*23     944 

^V                   5  H 5     ....       1-92     !•« 

^B                       Att^ » 199     ....     7G'&4     ......  76-34 

^B                  2S   .«.».      32    ....     12-31     .......  12-36 

C*H*AuS« 260     ....  lOOOO     lOO-<»7 

Mercaptide  of  gold  undergoes  no  change  at  1 90^;  at  225^  and  qpvarfi 
it  turns  brownish,  and  yiflilf*,  without  fusion  or  evolution  of  |na*  a  »e»7 
pale  yellow  distillate;  atid  at  a  tempemiure  below  reilness^  Icavcaartaihf 
of  nearly  pure  gold.  Sometiniea  a  trace  of  sulphur  al^o  eablimet,  loJ 
gold  remains  together  with  a  trace  of  carbon.  —  The  digtitlate  is  ■  •rami 
oil  of  about  1  000  sp.  gr.;  it  smells  rather  of  nicrcaptan  than  of  biflBl|Ur 

of  fthyl,  although  its  alcoholic  i>oliitiun,  when  treated  with  lead. • 

or  silver  salt*,  exhibits  but  traces  of  mcrcaptau  (no  sulphuretted  (. 
PotiiMsiam  evolves  from  the  distillate  but  a  smallMuantttyof  gan,  aci  >  •  - 
on  first  c<»ming  in  contact  with  it,  and  forms  n  while  saline  ma**  (»i<i 
Apriearfl   to  contain   a  tnce   of   niefcapti*!^  of   pi.tasaiura  and    brtw>^ 
bruwrnnh  whcu   be^tedj  na  also   does  the  supcmatnot  mmm^  both  hemf 
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afterwariis  found  to  contain  Bmall  quantities  of  aulpUido  of  potasaium);  if 
the  iii?tilUte  bo  treatcti  with  potassium  in  the  cold  an<l  ihu  prmluct  dis- 
solved in  alcohol,  a  aliijhtly  alkaline  solution  is  obtained,  which  does  not 
preciplUile  either  lead  or  mercury  salts.  This  distlllale  is  probably  a 
mixture  of  variuuB  decomposition-products,  together  with  a  trace  of  mcr- 
captan,  but  does  not  appear  to  coutaiu  mercaptuuij  C'H^',  which  perhaps 
caunot  exist  iu  the  free  state.  (Zuise.) 

Mercaptide  of  Platinum.  —  Yormcd    by  precipitatin|r  alcoholic  mer- 
I     cnptan  with  a  quantity  of  alcoholic  bi{?hlonde  of  platinum  not  ^ulHcient 
for  complete  precipitation,  washing  the  copious,  light  yellow,  muddy  pre- 
cipitate with  alcohol,  and  drying.   (Zeii^e,) 
I  Lii^kt  yellow  and  loosely  coherent  after  dryiug, 

L Zciie. 

^^                        4  C 21  ....  15-00 

^H                         5  H 5  ....  3-12 

^^^H                      Pt    99  ....     61-88     „ 61-87 

^^^B                  2S 32  ....  20-00 


eH*FtS»   160 


lOO-OO 


This  compound  sustains  a  heat  nearly  approacliiuff  to  redness  before  it 
turns  black;  by  dry  dicjtillution^  it  yiehld  a  thiu  liquid  which  is  more 
volatile  than  thut  obtained  from  niorcaplidc  of  gold,  and  has  likewise  a 
different  odour.  The  residue  subjected  to  a  stronger  heat,  glows  and 
remains  black  \  if  afterwards  ignited  in  contact  with  the  nir,  it  f^ives  ofl* 
Bulphurous  acid  aud  leaves  platuiiuu;  it  is  therefore  sulphide  of  platinum. 
(Zeise.) 

Mercaptan  dissolves  6])anngly  in  weak  AhoMj  Diixes  in  all  propor- 
tions with  strong  alcohol,  and  requires  lar^o  quantities  of  water  lu  iicpa- 
rate  it  from  the  scdution;  but  it  then  separates  in  considerable  c[uantity. — 
With  Ether  it  likewise  mixes  in  all  proportions.  (Zeise.) 


Zelt^s  Indifferent  SulphureUtd  Oil. 

Zctso  obtained^  on  Bcvcral  occasions,  a  peculiar  oil  which  he  some- 
times distinguishes  by  the  epithet  indiffntnt^  and  which  dillers  from  pro- 
tosulphide  ofothyl^  from  mercaptan,  and  from  bisulphide  of  ethyl. 

This  oil  is  forincd  in  gniall  quantity  in  the  preparation  oi  mercaptan 
from  sulphide  of  hyilrogen  and  barium  and  a  siilphovi[ifite»  and  conse- 
quently the  mercaptan  requires  t"  he  purified  from  it.  In  tlie  prepara- 
tion oi  bisulphide  of  ethyl  from  bisulnliidc  of  barium  aud  a  sulphovinate, 
small  quantities  of  thi.'^  mditferent  oil  likewise  posii  over  with  the  bisul- 
phide of  ethyl.  It  ie  however  obtaiiicd  in  greatest  abundmico,  mixed 
with  about  ^\  mercuptan,  by  distilltu'^  1  At.  protosulphvde  uf  bariniii  with 
a  concentrated  solution  of  1  At.  milphovinatc  of  baryta.  The  niixturo 
becomes  turbid  at  01>S  then  guinniy  and  covered  with  scum  ;  at  the  end 
of  the  distillation  nothing  remains  but  sulphate  of  baryta,  If  too  much 
water  be  aildcd,  the  whole  of  the  oil  remains  dissolved  in  the  watery  dis- 
tillate. The  orly  mixture  of  this  inditl'ercnt.  oil  and  mcrciiptan,  which 
paHsOs  over  with  the  watery  distillate  (which  Js  free  from  alcohol),  btgiui 
to  boil  at  TO  ,  hut  the  boiling  point  grailually  ri=c-i  to  102  ;  by  rejieated 
fntciional  dislillationt  it  may  be  separated  into  a  nioro  volatile  portion, 
the  mercapluu,  and  a  less  volatile  portion,  the  indiileroDt  oil.     The  latter 
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over  flUofiie  «f 

Toiii  9iTiiii>iaiii  •»  %  taaoMxvu  aa4  coloviiev  oil,  vbicfc  bu  s  deanMf 
tf  'V^ffr^>  as  I  i  -  Ic  iu«  an  viiicr  af  tube  aot  kowever  memfalnif  buu< 
piuiie  if  itsiyt.  ins  susrayoa.  wmkcr  however  mad  leav  ctWraftl.  It  ii 
aencr-i...  2*in^  -v~:a  &  rubier  iame  tfaMi  ncfcapiaa,  prodndng  »  kigcr 
-|!ianr.iT  -.c  {a.nu  ir-.'U  i»*:*L  D^:ut>iT<a  in  water  more  readily  than  ^K^ 
419CU. .  Xi4  lumaiiiitf  iiit!xsi>va  pcodatea  bo  tifciJitj  in  lend  or  ineKaij 
M*u.  Ciar:a^an  i:±^i)t  p«r  test.  «/  emrbiaa.  10-82  kTwofCen,  27'99  nilpksr, 
^  '>:}  -txTni :  x*  aicnia^  m  tbtxtton  approxnMtftljr  =  OU^SH)*  a 


^  Acesyl-iBeicapUn..  C*H«S'=OH^[ls. 

icr.  ^JA.  i'ijrM.  ««.  153;  nbetr.  Pkarm.  CfrUr,  1B4S,  852; 
,':  rr.  -Ci-^*.  4^.  tti:  C4m.  (^a.  IM9,  34;  Laur.  4s  Gtrk.  CmfL 
r-'ii.J.  I^>.  i*:  -Txi-viCfT.  IM7 — S,  550. 

rinr**!  :r;=i  tke  oiIt  ccnpoo&d  C»H^  (p.  279),  by  abstractioa  rf 
1  A--  HS: 

C-'H=»?  -  HS  =  3C*H*S». 

A  drop  -A  ttrocjr  ralpharie  aeid  added  to  the  oil,  caasea  it  instantlrl* 
tc'.'.i.iT  :z.zo  a  while  cnrstalline  maaa  consisting  of  the  new  compooi 
vhiie  %uipharen«d  hydrogen  eerapes.  A  larger  qnantitv  of  niphane 
aci'i  dif^'-ive'  tb-?  rrr^tal^  prodocinz  a  traneient  brown  colonr;  bat  tkr 
are  n^r-r^-cipitat'^i  on  tbe  a*iUition  of  water.  The  same  crystalline  roana 
cltAir.*  i  r.  ra---is2  hy-lprtchloric  acid  ;jas  through  the  oil.  —  A  fr» 
I'sr-t'.e:?  '-{  ^h'-irin-;'  p."*^^i  into  the  oil  produce  the  same  effect:  ban 
Irirjer  quaniitv  >■(  oL.'-nne  «lecomp<isos  the  new  compound,  proJucior  tf 
oilv  li'jui-i  "/  iLt..4eraWe  odour,  and  doubtless  cootainiug  chlorine  i:i 
tufphur  — Acttvl-r.-Tcaptan  i?  alto  fornictl  hy  heating  the  comp^sr-i 
C'"ri-S'.  hv  piarin.'  ii  over  oil  of  vitriol  under  a  bell-jar,  and  bTcxp*- 
inir  it*  Kiturate«i  ri'iucn:*  solntion  to  the  air. 

"  D:iz2lini;  while.  Ui?irous  needles  having  an  unpleasant  alliaoK* 
odour-  iliov  l>o:::u  lu  tubiime  at  45/  aud  then  assume  tbe  form  of  R  *• 
white.  Uw-elv  coherent  mai^ses.  They  disi^olve  in  nlcohol  and  rtfief 
sparin>rlv  al.-'t  in  water,  and  distil  over  with  the  latter,  fl<«tiBf «  w 
surface  \*(  the  di^tillate.  From  its  alcoholic  solution,  the  coBip«i* 
crystallires  on  the  ^ide:j  of  the  vessel  in  beautiful  dendrites. 

Weitlenbu»rh. 

40*00    3»-44     ....     39-64 

fif>7     7*10    ....       6-87 

53-33     53-05    ....     53*40 


4  C 

...     21 

4  II    

2  S 

4 

32 

CMl*S- 60     ....  100-00     99-59    ....     99-91 

May  bf  rcgrtraetl  as  C'lIVSHS.  annlo-^ons  to  common  merc»pt*tt  C*H»«.H«   --» 
tldehydf  in  which  the  oxygen  is  rcplact-il  by  sulphur. 

Acctvl-mercaptan   is  perfectly  neutral  and  is  not  effected  :T*a»- 
(b  or  ^tiuth.     With  uitrio  acid  it  frotha  up  rtrongly,  devmftm  -< 
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probably  yielUa  a  copulated  sulphnr^cid  analogooa  to  that  which  tner- 
captan  forms  under  similar  circunistauces  (p.  343). 

Silver-eowipound.  2(AgO,NO*)  +  3C*H*S^  When  an  alcoholic  boIu- 
tion  of  aoetjl-mercaptan  is  mixed  with  an  alcoholic  solution  of  nitrate  of 
uXtetf  a  tolerably  thick  white  precipitate  is  formed  which  does  not 
change  colour;  on  heating  it,  sulphide  of  silver  separates  and  a  silver- 
compound  remains  dissolved.  The  solution  filtered  at  a  boiling  heat, 
yields  on  cooling,  nacreous  spangles  whose  composition  agrees  with  the 
above  foimula. 


12  C    

72  ., 
12  . 
96     . 

.     232     . 

.     108     . 

...     13-84     .... 
...       2-31     .... 
...     18-46     .... 
...     44-63     .... 
...     20-76     .... 

WddenboffCh. 
....     13-49     ....     13-52 

12  H  

2*45    ....      2*77 

6S    

....     18-26     . ..     18-53 

2  AgO  .. 
2  NO*  „ 

....     44-77     ....     44-59 
....     20-88     ....     20*86 

2(Ago,N0 

*)  +  30H*S>... 

.     520     . 

...  10000     .... 

....     99-85     ....  100-27 

The  ciTstals  have  the  odour  of  acetyl-mercaptan,  which  compound  is 
separated  from  them  by  alkalis;  they  assume  a  darker  colour  when  exposed 
to  light;  blacken  and  give  off  nitrous  acid  when  heated; — the  aqueous 
solution  deoomposee  when  evaporated,  yielding  sulphide  of  silver.  % 


Bisulphide  of  EthyL    CH«S*. 

Zbise.     Pogg.  31,  371. 

Ptk.   Morin.    Bihl,  univ,  1839,  Nov.  150;  also  Pogg.  48,  483;   also 

J.pr.Chtm.  19,  417. 
liSwio.    Pogg,  27,  550.  —  Lowio  &  Weidmakn.    Pogg.  49,  326. 
CaBocrs.    Is,  Ann,  Chim,  Phy»,  18,  263;  also  Ann.  Pharm.  61,  98. 

Zwtifaek-SckmtfeUUkyl,  7%ial9lt  BmUpkm  4f'£My^.  —  First  |[diM;overed    hj 


Formation.  —  1.  When  an  alkaline  snlphoTinate  is  brought  in  contact 
with  a  polysulphide  of  potassium  (Zeise): 

C*H*KO«,280»  +  Kga  -  C*H»S2  +  2(KO,SO*). 

If  the  sulphide  of  potassium  contains  more  than  2  At-  sulphur,  the  excess 
is  precipitated.  Zeise  also  prepared  bisulphide  of  ethyl  by  mixing  sul- 
phovinate  of  wine-oil  with  alcoholic  or  aqueous  polysulphide  of  potassium; 
m  the  former  case,  a  largo  quantity  of  sulphate  of  potash  was  precipitated, 
and  the  bisulphide  of  ethyl  remained  dissolved  in  the  alcohol;  in  the 
latter,  it  fell  to  the  bottom  of  the  aqueous  solution  of  sulphate  of 
potafah.  It  is  a  question  whether  the  product  in  this  case  was  not  a 
mixture  of  bisulphide  of  ethyl  and  an  oil  of  wine  altered  by  the  action 
of  sulphuretted  hydrogen. 

2.  In  the  decomposition   of  aqueous  [bi-]8ulphide  of  potassium   by 
oxalic  ether.  (Lowig.) 

2C*HS0,O0«  +  2KS»  -  2Cm*S2  +  OK^O*. 


S5S  tranjaiB:  rmun  Mocunii  cw^ 


(liowigft  WeUhnaa.) 


—  1.  A  Huxtan  oT  f  jpU  p— lM«lpfcM«  of 
ud  8  pic  salpboTinte  of  poCMh  k  distilM  m  a  ntort  witk  0  ] 
Mon  valor  added  wbca  tke  toadao  baeoaNo  lUok;  tba 
ooatiaaed;  aad  tkio  traatBoat  waeatei  lluao  or  §om  tfaaoo  m  Ing 
ao  oil 

w 


baaeo  to  pooi  avor.  Ifa  httatmnpm^km  oTpartoaMllitf 
«Bj,th««BHiT  iiiiiwjhifwb— Tto  /dloff  and atiU HipM 
IvMlpUdo  of  othjl  io  aqpantod  ma  tiio  water  wJdoh  haeaoMalonr 
wilk  h;  al«kaa  ap  ovrMal  tiMO  witk  lam  qaaatitieo  of  bmk  vita; 
aad  dried  far  ewonadajeoTorckkrido  of  ealaam    OftUioil»«liA 


with  a  sore  fixed  oil  (heaee  iti  boiUpg^poial 
Qgiattoioatto 


150'  to  SWO  »  qaaatitjrio  dktiDod 

toldO";  the  diotiUalo  ania  dirtilled  till  the  boiUMMoiat  flni  ••  IN^ 

aadtUatnatMatnaoatedtiU     ~ 


atlil^withoatleaTiacaarnBdaa.  The  qaaatitr  of  tha  pare  Mofal 
thai  obtaiaedMahoathair  tint  of  the  IspaiaoiL  (Motia.)--Y&  M* 
piatt  (CSkai^^kL  Qm.J.9^19)  dMk  tonther  ia  a  Imm  laleri^  Ofnl 
portioao  of  the  ooaeeatcotod  oolatioao  ofaalphoviBata  m  liaa  aalt» 


oalphide  of  potaMOM;  wanhoo  the  oily  paodaet  vepoatodljr  with 

;'     hotforaltj««wrohloridaof<ahia«.f 

BO^)  vilk  oidfe  ether  lo  a  deck  faMtt  tfrtOiic  i*  a  dB«l^  fcM 

■BCr  Mna  v**  aw  — we  ohr^  ^  ohihh^  i^mmi^  wi 

villi  tkt  o^aw;  kh— aymiawrtyiwaettMte,— J  k  m 

B«mi  wUk  a  blae  auw,  lbnuB(  aalpkaraw  acid.    U  ■  aot  iiffnw|inaii  hj  Wb| 

fntiifc,  a— i 


with  aq«eo«t  piUMh,  bat  on  iHnninig  it  vitk  palmiwi  bjdrate  of 
|iijili»iiii  infihfiliiiT    ntr^'^r  r'r"~nti»  wi  Tl"['-n1: -rflfc  ■Imhnlir  y ntaah.ll 
a  pncJpiiatr  rcarmbliaf  metatpddt  of  poiaMnik     Wilk  mi  ■InohoHe  aalalioa  «f 
•Mttte  of  kad  U  foraN  a  j«0o«  pnofiMto,  bat  haa  M  actioR  ott  «crauk 


pniasaiaM.  at  a  ■odmtr  beat,  a  gma  off  aalj  a  fcv  babhfaa.     DiMuliM  Mwittlyh 

Be  aad  o4oar,  aal  Biica  ia  aO  fvoportioaB  nib  ■Md 


vmtrr,  iHparaaf  to  B  itt  ova  taite 

aad  ctbcr.  —  Tbb  bqaid  -as  pro^wmrtd  bf  L9<r%  (|>|9.  37,  550)  to  ba  i^^tf 
cOitI.  C*I1^  ;  bat  be  mfterwrnnb  tomad  bf  aoalyais  (Gkat.  A  ary.  VvMi 
1,  i.  4&4\  tbal  if  it  C*II*^.    It  4iffen,  boavfcr,  torn  Uoria'a  C>H<9  fa 


Properiiet,    Sp.  irr.  aboot  rqaal  to  that  of  water,  oo  that  it  lal 


fioata  up<nk  water,  an«i  then,  peihapa  froai  alworbiaff  water,  Maka  to  (I* 
bottom.  BoiU  at  151%  paaaiag  orcr  aadeeiMapooiid.  Neatial  to  nfl- 
tablo  coloats.  Haa  a  rerr  strong  and  repalsm  alliaoeoaa  oM 
(aMVidioe  to  Moffiratt,  ii  has  a  BKWt  dieparting  naell  whea  cffa4>,  lal 
after  i«cufication  the  nneU  u  ooW  «lightW  aliiaceoai);  wbca  lahaMil 
is  Ton-  apt  to  pivdace  hcailache;  taftes  first  iharp  aad  afterwii4i 
sweetish:  10  dn>p0  of  it  f:mn  to  a  rabbit  caaae  eonralaiTe  noTcscal^ 
from  which  boarever  the  animal  slowly  tecorera.  Vapoar-deaiily 
=  4*iT0.  (Cahoans.) 

Mori..  u«%a 

4C    - 24    —    5»J4    3r38    30IS 

5H 5     ...       SiO     8-K    0-46 

•*  S    32     ...     52  to     .  52<5 52-83 

C*IVS' fil    -  lOO^    !••«    lM-47 
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Vol.  Dentitr. 

C.T«|>ovr „ „ 4    ....  1-6640 

H-gM „ 5     ....  0-Si6* 

S-Tapimr H     ....  2-2186 

Vapour  of  C*11»S=  1     ....     42291 

Thp  bisulphide  of  ethyl  analysed  hy  LOvig  &  Weidmann  was  obtained  bj  the 
action  of  potish  tjn  sulphite  of  »ui|thetliyl.  —  The  formula  of  tliis  compound  doos  not 
accord  with  the  nucIeuK -theory,  unless  it  be  doubled,  —  an  altCTalion  which  is  ju&tified 
to  ■  cerUin  extent  by  the  vapour-density. 

Df composition.  1.  Bisulphido  of  ethyl  bnms  witli  a  Wue  fliuue, 
producing  sulphurous  acid.  (Morin.) — 2.  It  is  rapidly  doconij>oscd  by 
chlorine,  especially  in  sunshine.  (Cahours.)  —  3.  With  broraine,  it 
evolves  heat  and  forma  a  mixture  which  h  perfectly  soluble  in  water, 
and  yields  by  distillation  a  liquid  having  the  pungetit  odour  of  hydro- 
hromic  acid,  and  at  the  same  time  somewhat  aromatic.  (Morin.)  — 
4.  Fuming  nitric  acid  at  a  boiling  heat  acts  violently  upon  it,  and  forms  a 
colourless  liquid  which  no  longer  smelU  like  garlic,  except  when  saturated 
with  potasli;  it  precipitates  chlorjile  of  barium,  but  yiehUa  much  amaller 
quantity  of  sulphate  of  baryta  than  it  would  if  all  the  sulphur  were 
converted  into  sulphuric  acid,  (Morin.)  Moderately  strong  sulphuric 
acid  acts  violently  upon  the  oil,  forming',  besides  ^utphurie  acid,  a  copu* 
lated  acid  [hyposulphcthylic  acid,  C*H'S'0',  according  to  Muapratl],  which 
with  potash,  baryta,  and  oxide  of  lead,  forms  salts  which  are  soluble  in 
water  and  crystallizable.  (Cahours.)  —  5.  Oil  of  vitriol  heated  with 
bisulphide  of  ethyl  decomposes  it,  with  evolution  of  sulphurous  acid. 
(Morin.)  ~  6.  Strong  potaBh-ley  deci>mpo.«;es  it  at  a  boiling  heat  and  with 
access  of  air,  forming  a  milhy-lif(niil.  (Morin.)  —  7.  Bisulphide  of  ethyl 
RCla  slowly  ou  mercuric  oxide,  furnting  a  yellow  mass;  iU»  nlcuholio 
solution  forms  white  flakes  with  corrosive  sublimate^  aud  yellowish  white 
flakes  with  acetate  of  lea<l.  (Morin.) 

Bisulphide  of  ethyl  dissolves  very  sparingly  in  Ufai^  and  aqueous 
tulphurous  acid^  and  not  at  all  iu  cold  oil  of  vitriol,  but  mixes  in  all 
proportions  with  alcohol  and  ^M^r,  the  latter  of  which  liquids  separates 
it  completely  from  water.  (Morin.) 

According  to  Cahour.<4  (N,  Ann.  Chlnu  Pkys.  18,  264)  there  exiflt« 
a  Tertufphidi  of  £tfti/i=C*H^^;  for  on  distilling  pentasulphide  of 
liurn  with  aulphovinato  of  lime,  thungh  a  distillate  is  obtained  con- 
taining abundance  of  bisiilphido  of  ethyl,  yet  on  rectifying  this  liquid^ 
bisulphide  of  ethyl  passes  over  first,  and  afterwards  yellowish  C*H*S*, 
which  is  but  very  slightly  volatile,  and  behaves  with  ohloriue  and  nitrio 
acid  like  the  bisulphide. 

When  oxalic  ether  dissolved  in  alcohol  is  mixed  with  an  alcoholic 
solution  of  pentasulphide  of  potassium,  and  water  added  to  the  mixture, 
a  white,  fusible,  sweetieh  subHtauco  (8  precipitated,  which  burns  with  a 
blue  flame  and  a  smell  of  aulphur,  ana  diesolve^i  readily  in  alcohol,^ 
perbapa  Pcntatulphide  of  JSdylf  C*H*S'.  (LOwig,  Chem.  d,  ory,  Vvrh, 
Aufl.  1,  ),  464.) 
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BTIIYLEXE:  rniMARY  NUCLEUS  C«H«. 


Bisulphide  of  Ethylene.    C*H*,SV 

Lowia  Sc  WsiDMANN  (1840).  Popj;,  40,  123;  oIbo  J,  pr.  Chem.  19,  41 

Zwtifheh-Schv^f^vinf,   \Frvint],  —  cilled    Einfach'SehwtfttmthtHm  yty 
and  Weiduinnn,  who  Hflsijpi   to  it  the   formula  C^H^S^  Although  tbe  compminrf 
not  to  the  methylene  but  to  the  ethyleue  seririt. 

A  niixtiiro  of  alcoholic  protoAiiIpli!do  of  potassinm  anJ  DdIcIi  Hoc 
C*H*CP,  exposed  to  the  air  (p.  381),  deposits  this  compound  in  Ui«fo 
of  a  white  powder,  which  must  be  washed  on  a  filter  and  dried. 

Snow-wliitc,  very  looecly  coherent  powder.    Somctitncs  it  ia  yell* 
and  hakes  toijether  when  heated. 

Wheu  fiubjeoted  to  dry  distillatioHj  it  yields  product£  similar  to  thou 
obtained  from  the  following  compound,  C'ii'S*. 


4C    

\  H  

..     24     . 
4     . 

..     32     . 

..     40-00    ... 

6-67    ... 

..     63-33     ... 

LU**!!;  Ac  ^eidnuuini 

....     39-25     ...     3G-I8^ 
....       6-60     ..         6*07 
...      6304     ....     58-I« 

2  8    

c^H^s» 

..     60     . 

..  10000    ,„ 

....     98  89     ....  100-41 

Tetrasulphide  of  Ethylene.    ou«s<. 

Lowio  ii  Weidmann  (1839).  Pogg,  46,  84,  —  P<»gg.  49,  1-28;  uim/./^* 
CAm.  19,  432. 

Vitr/aeh-Schv^inir,  [/Wtnp].  —  Callrd  ZwtifaeA-9tktF^^iAiArrim  b;  LMf* 
Wektmann. 

The  iilcoholic  mlution  of  the  sulphide  of  potaoBiuTn  oblaiMd  W 
igniting  [bi  tjsiilphate  of  pota«h  with  clurcoal,  when  mix*d  vtlb  Pw 
liquid  and  eel  uHide  in  a  cloae  vessel,  deuoitits  ^iduallVi  and  in  ti«0i 
completely,  a  white  powder  which  niu^t  Le  waslicii  with  wator  and  4w 
Yellowish,  very  soft  powdefj  wlucli  melts  somewhat  bolow  IOO^m' 
has  a  swectitfh  taste. 

LtMlf  &W< 

4C ....M 84     ....    ae-Oft    2613 

4H    4     ..«      4*Sft    ,      4-T4 

4  8 „ 64     ....     60'ft6     ^     69-87 

C*U«S*  „ 92     ....  10000    100-74 

[Acetic  scid  in  which  the  oxjrgeii  Is  replaced  bj  futphorj. 

This  compound,  when  subjected  to  dry  distillation,  boils  mi,  gi*>f  I 
off  combustible  gases  and  a  yellowish  liquid   containing   aolpbiir.  tm\ 
learea  a  spongy  cliarconl  uIho  containing  sulphur.     Buroa  id  tK*  air  viik] 
a  blue  flame,  forming  sulphurous  acid.  — ■  lu  dry  chlorine  gaa  il  asB 
a  grccDish  colour  at  £rat,  and  afterwards  fuses,  with  fonnaUoa  of  liyA'^  I 
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chloric  acid  and  cliloride  of  sulphor.  Into  a  liquid  which  h  dark  green  at 
first,  but  afterwards  becomee  bJack  and  thickens.  Chloritie-wator  acts 
but  slowly  on  tho  compound,  dissolving  it  but  imperfectly  even  after 
several  months;  tho  solution  contains  hydrochloric  acid  aud  a  Kulphur- 
scid,  which  forma  an  eaaiiy  soluble  salt  with  baryta.— Dry  bromine 
converts  the  compound,  with  formation  of  hydrobroniic  acid  and  bromide 
of  snlphnr,  into  a  dark  green  liouid,  which,  when  freed  from  bromide  of 
salphur  by  distillation  over  potaeli,  forma  u  volatile  oil  having  a  sweetish 
but  otTensive  odour  —  Fuming  nitric  acid  converts  tctrosulphide  of  ethy- 
lene, with  abundant  evtdution  of  nitrous  fume3,  into  sulphuric  acid  and 
sulphetherlsulphnric  acid;  similar  products  are  obtained  with  dilute  nitric 
acid,  which,  however  does  not  act  at  first,  but  gradually  becomes  heated 
till  it  produces  brisk  cfTcrvescence.  —  Strong  caustic  potash  takes  up  but 
a  very  small  quantity  of  tetrasulphide  of  ethylene,  even  when  boiled 
with  it  for  a  long  time,  and  deposits  the  greater  part  of  it  again  ou 
cooling;  the  undissolved  portion  is  caked  together,  but  retains  its  original 
composition.  (Lowig  &  Weidmana.) 


Decasiilphide  of  Ethylene  ?    C*H*,S". 

LowiG  &  Weidmann  (1840).  Poj^.   40,  123;   also  J,  pr»  Chem,   19, 

426. 

An  alcoholic  solution  of  penta^ulphide  or  tersulphide  of  potassium 
mixed  with  I>ulcL  liquid,  yields,  if  excluded  from  tlie  air,  a  yellowish 
precipitate,  which  gradually  unites  iuto  u  colierent  mass  resembling  coagu- 
lated albumen.  Thia  mnsa,  when  washed  on  a  filter  and  then  dried  over 
the  water-bath,  gradually  softens  and  is  converted  into  a  dark  yellow, 
shining,  elastic  substance.  When  heated  it  gives  off  a  pungent  vapour 
wbjch  uttAcks  the  eyes;  melts  heluw  100^  hut  decomposes  at  a  tcmpero- 
tnrc  a  little  above  its  inciting  point,  yielding  products  Kimiiar  to  those 
obtained  from  tho  preceding  compounds.  Dissolves  in  fuming  nitric  acid, 
giving  off  red  vapours;  in  warm  dilute  nitric  acid  it  dissolves  slowly, 
leaving  a  skeleton  of  sulphur,  and  fonning  sulphuric  and  sulphothorisul- 
pbaric  acidd.  —  In  caustic  potash-solution  it  remains  im:iltered,  even 
when  boiled  for  a  considerable  time,  not  giving  up  so  much  a«  a  trace  of 
ralpbur.  —  DissolvcA  slightly  in  Dutch  liquid,  and  in  tho  mixture  of  that 
compound  with  alcohol. 


4  C    

24 

....     12-76     .. 
....      2- IS     .. 
....     85-11     .. 

Lttwig  &  Wodniaon, 
from  KS*.     from  KS«. 

12*88    ....     12-27 

4  H  

4 
....     160 

218    ....       2*34 

10  S    .„ 

94-82    ,.-    8541 

C'U«SW  

18S 

....  lOO'OO 

...      99-88    ....  10002 

K^age  ^2,  an  attempt  ii  made  to  fiplain  mhj  the  KS^  docs  not  produce  CIPS* 


\   K% 


356 


ETHYLENE:  PRIMARY  NUCLEUS  CH*. 


Selenide  of  Ethyl,  or  Selenethyl.    C*H»Se  =  C*H*,HSc. 


Lqwio.  Pogg.  37,  5'>2;  —  further,  CA<fW.  d,  org.  Verb.  Aufl.  2,  2,  43J. 
Jot.  Ann.   Fhatyn,  B6,  35. 

Hydrotetenic  etker,  SeteniftMsft,  Seimcinqfer,  Seltinca»§er»tti0ath9r, 

Finely  poundert  selenide  of  pota^frium  mixod  to  the  consistence  uf 
ihick  paste  with  pnro  oxalic  ether,  then  gently  heated  in  a  retort 
Hoiue  hours,  anil  afterwards  distilled,  yiold-i  a  li<juid  which  smells 
tAfltea  like  snlphido  (»f  ethyl,  and  when  set  on  fire,  Itum^,  with  an  odoi 
of  radishes  and  deposits  eelenlnni.  (Lowi^'.) — According  to  Lnwi 
i^Chein,  d.  organ.  Vcrbind.)  the  same  compoand  is  obtained  by  distillii 
selenide  of  potassium  with  aqucouH  sulphovinnto  of  lime. 

IT.  Selenethyl  U  a  clear,  palc-yollow  liquid,  having  a  most  iandTenllr 
odour  J  it  is  much  heavier  than  water,  ana  does  not  mix  with  it.  When 
set  on  tiro,  it  burns  contiuuoualy,  with  evuluttou  of  red  Tapoun  d 
ac1enium» 

Calculation. 

4  C U    ....    U'79 

6  H - ..«..«       5     ....        7-24 

Se « M.-.-..    40     ....     67-98 


cm^Se. 


..  10000 


Todule  of  Sel^ethyl^  C*H*  So  I.  —  Producetl  when  a  solution  of  ll^ 
nitrate  or  rUlnride  is  mixed  with  liydnodic  acid.  Black  liquid  hftTJBgi 
Berai-motallic  iDstre,  sinkin;^  in  water,  very  much  like  bromine.  It  ii 
inodorous  and  does  not  solidify  at  0^     (Joy.) 

Brwnule  of  Selenethyl,  —  Separates  in  the  form  of  a  Icmon-renow  wJ, 
heavier  ttian  woter,  wlien  a  solution  of  the  nitrate  is  mixed  with  by«lr»- 
broniic  acid.      (Joy.) 

Tliedo  two  compounds  dissolve  rea^lily  in  ammonia,  and  form  as 
oxybroniide  and  oxyiodide  of  selenethyl,  which  however  have  not  b*e8 
further  examined. 

Chloride  of  Selenethyl  C*H»SeCl.  —  The  solution  of  selenid*  ti^ 
in  nitric  acid  behaves  with  hydrochloric  acid  juE^t  like  that  of  t«lhniA<l 
(p.  3S6);  on  the  addition  of  the  acid  it  becomes  niilk-wfaiu>,  ukI  na^ 
Uiately  afterwards  drops  of  an  oily  body  separate  out. 

The  substance  is  the  chloride  of  selenethyl.  It  is  a  tmnspMtat  li|U 
vellow  li(|uid  which  sinks  in  water;  when  quite  pure,  it  appears  uW 
inodorous.  It  is  somewhat  soluble  in  water  and  still  mor«  iu  \\^ 
chloric  acid,  which  circumstance  renders  some  care  noceaaaTy  i 
paring  it. 


4C. 
5  It. 

Ss. 

a, 


24*0 

50 
40-0 
35-4 


22-99 

479 

38*31 

33-91 


33*t7 


C*H»Sea    „   104-4 


10000 
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The  greater  part  of  tbe  chloride  of  soleneth^rl  yttaiued  aa  above 
IiaviD^  been  left  for  a  consideraWo  time  in  contact  with  tlio  liqnid 
containing  liydrochloric  ami  nitric  acid,  in  which  it  had  been  produced,  » 
number  of  transparent  and  colourlces  crystals  were  observed  to  form  at 
the  separating  surface  of  the  two  li^iuids.  These  crytital.^  were  very 
well  dofiuod,  and,  considering  the  small  quautityf  of  considerable  iiiiigni- 
tnde.  This  body,  from  its  mode  of  decomposition  when  heated,  and  its 
ultimate  analysis,  appears  to  bean  organic  compound  containing  chlorine 
and  selenium.  Jt  doei>  not  exhibit  the  cbaraclerd  of  a  hydrate  of  tbc  chloride 
of  eelenclhyl  when  trcuttd  witli  wnlrr,  or  by  any  other  nieims.  It  dis- 
solves readily  in  water  and  in  alcoliol,  nnd  separates  out  unchanged  ou 
evaporating  the  liquids.  Its  a^jiieuus  solution  is  uot  clouded  by  hydro- 
chloric acid  j  it  has  an  ucid  reaction.  The  body  appears  U>  ho  an  ucid; 
for  it  forms  with  ammonia,  a  higbly  crystulUno  mass,  from  which  tho 
ammonia  is  eliminated  by  potash.  Hydrochloric  acid  did  not  preeipitato 
chloride  of  eelenethyl  from  it,  a  proof  tbat  no  oxychloride  of  eolenethyl 
had  been  fortned  by  tho  action  of  the  amnionia.  On  the  other  band, 
sulphurous  acid  added  to  it,  scp:iratcd  selenethyl.  Analysis  showed  that 
it  contains  1308  percent,  carbon,  4  298  hydrogen^  anj200j  chlorine; 
whence  wo  may  infer  that  it  contains  4  eq.  chlorine  to  4  eq.  carbon. 
(Joy). 

Ort^cklorUhof  Sdendhjl.  C*H»SeO  +  C*H»SeCl.— Chloride  of  eelenethyl 
dissolves  readily  in  annnonia,  producing  chloride  of  ammonium  and 
oxycblorido  of  selencthyl.  After  evjiporating  the  solutionj  the  (jxyehlorido 
may  be  extracted  by  absolute  alcohnl.  It  crystallizes  in  highly  lustrous 
colourless  cubes,  gcuerully  grouped  in  stclhite  masses.  Hydnicliloric  aciil 
added  to  its  aqueous  solution  throws  down  the  oily  chloride  of  sclenethyl  ; 
and  sulphurous  acid  throws  down  a  stinking  mixture  of  eelenethyl  and 
the  chloride.     (Joy.) 

Xitraia  of  SetettetFtt/L — Formed  by  dissolving  aelenothyl  in  hot  mode- 
ralclv-'^trong  nitric  acid,  the  action  being  attended  with  evolution  of 
nitric  oxide  gas.  It  was  not  obtained  in  the  dry  state,  but  only  iti  the 
form  of  a  concentrated  soJution,  which  bpgan  to  decompose  when  further 
evaporated.  (Joy.)   IT 

In  ibo  preparation  of  sclcuiitm-mcrcaptan  (vid.  in/.),  as  tbe  heat 
increases  after  that  compound  has  passed  over,  a  second  distillate  is 
obtaiued,  which  appears  to  be  a  mixture  of  protoselcnido  nnd  biselonide 
of  ethyl  (C4I*Se  and  C'll*tiu^)  or  of  selenium-mercaptan  and  biselcnido 
of  othyl.  It  ia  yellow ^  heavier  than  water,  has  an  extremely  rt-pulsive 
otlaur^  burns  like  eeleniwm-morcuplau,  does  not  act  ou  mercury,  and 
coDtaiutf  G373  p.c.  of  selenium.     (Siemens,  Ann,  rharm,  01,  OtiO.) 


Selenium-mercaptan.    C*H«S«  =  C*HSH»S». 
Woui.En  k  Siemens  (184G).    Ann,  Pharm.  61,  360. 

Obtained  by  saturating  aqueous  potash  with  hydroselenic  acid  gas  in 
mi  apparatus  filled  with  hydrui^en,  and  distilling  the  resulting  solution  of 
tclenide  of  hydrogen  and  potassium  with   coucentrntcd  eulphovinato  of 
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lime,  the  air  being  as  inucli  aa  possible  excluded.     Hjrdroeclonic  «ad| 
is  first  given  ofF,  and  a/tprwnrds  water  p&sses  over  together  with  ii  * 
yellow,  intolerably  fitlnking  liquid.    This  linuid;  aft«r  being eepAnt 
the  watery  distillate,  is  placed  in  contact  with  chloride  of  aUcitua 
tilled  into   a  fresh  receiver,  whereu]H)u  seloDium-mercaptaa 
first,  and  afterwards  selenide  of  ethyl,  {vid.  ^»j>.) 

ifelenium-mercaplan  is  a  thin,  transparent,  colourless  tii|Uid,  hMvi 
than  water,  boiling  considerably  above  100^,  and  having  &n  cxt 
repulsive  odour,  resembling  that  of  the  cacodyl-coraponmU, 

It  burns  with  a  deep  bright  blue  Qame,  giving  ulT  thick  white  and 
vapours  of  seleniou£  acid  and  selenium.     The   vapour  pa«9ed  throa^h 
tube  heate^l  to  low  redness  is  decomposed  with  separation  of  ^elcnitiUL 
A  mixture  of  selcDium-morcaptan   and  chlorute  of  potnsb  takvjf  iira 
explodes   on    the   addition   of  hydrochloric   acid.      Seleniuiii-mjerai 
appears  not  to  be  completely  oxidized  by  chlorine  or  nitric  acid.  —  \\ 
passed  in  the  ytatc  of  vapour  over  red-hot  copper  wire,  it  is  complct 
decomposed,  forming  crystalline  selenlde  of  copper,  emitting  an  odoor ' 
that  of  benzole,  and  depositing  a  small  quantity  of  charccaL     In 
reaction,  the  copper  takes  np  68*03  pts.  of  stdeaium  from  100  pla.  of. 
nium-nicrcaptan. 

Selcnium-niorcaptan  is  insoluble  in  water.     In  contact  with  BcrciiiB 
oxide  it  becomes  heated,  makes  a  hissing  noise,  and  forma  a  yellow,  tfsui!^ 
fusible  substance,  which  dissolves  in  hot  alcohol,  and  separatv- 
an  amcrphuua  conditiuti  on  cooling.     The  alcoholic  solution  ^ : 
mercaptan  also  forms  a  thick  yellow  precipitate  with  corroaive  sobLraat'. 
(Wohler  &i  Siemens.) 

Wtfhler  &  Sienev.! 

4C „ «.« „     24     ....     21-82 

6H    « „^      6    ....      5*5 

flSa   80    «.    72*73    M-M 


c<H*s5 no 


10000 


The  ■poclnien  of  ielcnluni'iDrrcaptaa  aiuljzed  was  proh»blf  con 
bydroscknic  ether,  and  conscfjuently  yiirldcd  tuu  litUc  Krleui'im.  (WjfliJsr  Ac 


Iodide  of  Ethyl    C*H*,HI. 

OAT-LirBSAC.     Ann.  Chim.  0\,  88;  also  SeMw.  13,  449  adcI  14,  M; 

GUb.  49,  259. 
SERrLLAB.     Antt.  Chim,  Phjt    25,  323;  alao   J/if*/.    Pk^irau  9,  14*.- 

Ann.Chitn.  Ph^t.  42,  119;  %\m>  J.  Pkarm.  15,  444. 
RKitB   Kopp.     A'.  J,  Pharm.  (5,   lOD;  also  Comp,   rend,   IS,  «7l; 

J.pr.  Ckfm.  33,  182, 
Uicii.  Marciia.vd.     J.  pr.  Chem.  33,  I9G. 
Kbankland.     vid.  Memoirs  cited  on  page  108. 

Jfydnodic  Eihtr,  H^dnodnaphiha,    Iod>eauen/t>JtUktr$   JoiMfl, 
Bther  hfdrimlitptt,  Mure  d'Ethjfh,  —  Diacorcrei!  by  Uaj-Lamc  in  1915. 

Preparatwn.      1.  By  distiliinf   2   vol.   absolato   aleoU  villi  t^ 

hydriodous  nci<l  of  sp.  ^r.  1-7.     The  distillate   i^  tnnispareol,  eolov^ 
and    has   no   acid    reaction  ;  on    the   addition   of  Wiitcr.   it   «' 
hydriiKlic  ether,  which  may  be  puriHrd  by  washing  wjili  wi 
LuKUC.)  —  2.  A  mixtaro  of  1  pt.  phosphorus  aad  6  pU.  iodiae  ii 
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duced  into  a  tubulated  retort  containing  22*5  pts.  alcohol  of  37°  Bm.; 
safficient  iodiuo  a<lded  to  did^olvo  the  iudide  of  uhospborus  cum|)letcl/; 
tho  luixturo  dldtiUcd  as  lung  as  any  epiriluoua  liquid  passes  over;  aud 
the  hydrioiJic  ether  separated  from  tho  distillate  by  cold  water.  Tho 
residue  in  tho  retort  mixed  with  7-3  nta.  alcuhol  aud  distilled  again, 
yield*  au  additional  quantity  of  hytlriiKUc  ether.  (SoruUaa.)  Or  bottei; 
IC  pis.  of  iodine  are  dissolved  iu  40  pt^.  aloulud  of  G8^  Bm.  and  I  pt. 
phosphorus  added  in  emali  pieces,  while  the  liquid  is  coutinually  shaken; 
nearly  the  whole  ia  then  distilled  over,  tho  reaiduo  mixed  with  10  pts. 
ujoro  of  alcohol,  and  the  distillation  repeated.  (Si^rullas.) 

3.  Iodine  is  dissolved  in  8j  per  cent,  alcohol;  phu^iphorii-^  added  till 
iho  solution  becomes  dccolorijced;  then  mure  iodine,  the  vet-.-iol  being 
constantly  kept  cool  from  withont;  then  a^^ain  phosphorus  tilt  lliu  crjlour 
disappears,  —  this  nltcrnation  being  rej>eated  till  non-8pont;taeously 
in6nmmnble  phosphuretted  hy<Irogen  begins  to  escape.  The  liquii!,  when 
diatilled,  yields  nearly  as  iuulIi  hydriodio  ether  aa  the  calculation  requires. 
The  reaiduo  is  a  fetrongly  acid  fluid  mixture  of  phosphoric,  pljosjiliuvinic, 
anil  a  small  quantity  of  hydriodic  acid,  with  red  oxido  of  plios^ptiorus 
floating  in  it.  (K.  Kopp.) 

4.  Fifty  grammes  of  iodine  and  between  200  and  300  prammea  of 
ahbolutc  alcohol  are  shaken  tngother  iu  a  fln^k  of  tlie  capacity  of  half  a 
litre;  a  stick  of  phosphorus  held  within  a  spiral  of  jilatiniini  wire  fixed 
into  the  air-tight  cork,  ia  then  introduced  into  tlie  liquid;  tho  mixture,  u 
8oon  aa  it  becomes  colourless,  shaken  up  to  dissolve  the  rest  of  the  iodine; 
freeh  portions  of  iodine  continually  introduced  and  the  liquid  decolorized 
b^  the  phosjdiorus  Ac,  ^ — the  phosphorus  then  removed;  the  decolorized 
liquid  distilled  to  -};  and  the  hydriodic  ether  separated  from  the  alcohol 
by  water.  This  nimle  of  operating  prevents  the  solid  iodine  from  coming 
in  contact  with  tho  phosphorus,  whereby  much  boat  is  evolved,  and  a 
red-brown  mass  produced,  consisting  of  oxide  and  iodide  of  phosphortia. 
Ia  this  process,  252  pts,  (2  At.)  iodine  consume  63'5  pts.  (2  At.)  phoB- 
pburus,  and  yiehl  only  H6  pta.  (nearly  1  At.)  iodide  of  ethyl.  Tbe  residue 
in  the  retort  consisl^  of  phosphovinic  acid,  a  email  quantity  of  liydriodic 
acid,  and  an  organic  acid  containing  iodine.  If  the  phosphorus  be  not 
removed  before  llie  di.stilliitiuu.  or  rather,  as  soon  as  the  liquid  has  become 
colourless,  tho  hydriodic  ether  will  contain  phosphorus,  whereby  ila 
boiling  point  will  bo  raise<l  to  73°;  but  it  may  bo  freed  from  phosphorus 
by  distilling  it  with  a  small  quantity  of  iodine,  and  from  excess  of  iodine 
hy  t-hakiug  it  up  with  mercury  tilf  it  becomea  colourless,  and  distilling 
again.  It  may  be  comidetely  <lchydrated  by  leaving  it  for  some  lime  in 
contact  with  chloride  of  calcium,  aud  then  distilling.  (R.  Marchand.) 

IT  r>.  Frankland  pours  3.')  pt.--.  of  absolute  alcohol  on  7  pts.  of  phos- 
phorus in  a  vessel  purrounded  with  ice-cold  water;  then  adds  gradually 
23  pts.  of  iodine;  decants  the  liquid  from  the  undissolved  portion,  and 
distils  it  in  the  watcr-batU;  washes  the  distillate,  and  mixes  it  with 
iodine  till  it  exhibits  a  faint  colour;  then  dries  it  over  cblorido  of 
calcium;  aud  rectifies  it  repeatedly  over  a  mixture  of  chloride  of  calcium, 
mercury,  and  oxide  of  lead.  51 

According  to  E.  Kopp,  the  equation  for  tbe  formation  of  hydriodic 
ether  by  ioiline  and  pbosphorus  is: 

0C«H*O»  +  51  +  P  =>  5C^H*I  +  5H0  +  PO*  j 
but  according  to  Marchand: 

bC*H*(y  +  101  +  2P  ="  9C*HM  +  SHI  +  2PO. 


3M  RHIICKI:  RDUIT  XCCIKCS  C««. 


Ix  ecsfas  am^fSLe  fhw^htn'  aoi  nka  viftk  ■■ather  pwtka  of  the 
^fffeawSc  taxi  Ekfvse  fioca&i  an  orsixic  aci  ~ 


i*  ■jq<.*ita>  T  ■  iiinwiiiiii  nid  calovrien  Isq«id:  ipL  gr.  =  l-9tOS  fti 
~jrrur£zcc  u  Fzszkijui.  k  s  I-9M4  aft  19^;  accmvlmg  to  Pienv, 
!  ^IJ  k  4^^  Satu  as  44-^.  [U  FxaaklsMf  s  preparmtioD,  tbe  ther- 
TtameosT  vi^  3a  ^«tJ>  xa  cbe  vapa«r  ihoacJ  a  tcaiperatare  of  71'€*,  bit 
rMvsi  72"?^  vxx  XI  boA  ax  eke  liqaai.  tlv  baraawter  being' ai746'3BaL; 
accuruiic  w  P^ec;?.  ic  kiuif  a:  70^  ■fcea  tbe  barometer  stands  it 
*5I-73xaL*.  Vjipjicr-ieBtBTr  =  3*4745  [c*41T,  aeeordin^  to  Marcfaud]. 
Hw  I'j  Jiai  reftccjja:  Ja  «L«r  is  ktobt  aiad  pecaliar.  (Gaj-Louae.) 
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Z^fr/mptuit.'msK  ^  I.  lo«&£e  of  evkjl,  wbes  exposed  to  Ogki,  tvm 
>c-f«a  ^sm.  KpKazua  -:f  ir:«£a!e.  tu  acoon  takia^  P^^^^  slovlj  in  dif* 
*t2!«t£.  mr-j-jriz^  vijckly  in.  iireec  ASsKiae.  Eren  in  Uie  latter  cue 
]iiT»v^r.  u««  AKuin9aR;iua  s  arresteii  vhea  tbe  brovn  colour  ha 
Kzijud.  A  .>!r^3.  £er7e«  :£  Laws&cr:  bat  if  tbe  free  iodine  be  rmoTed 
>T  xTja^i.'a  viii  3i<rra7T.  :k<*  actioa  a^a  goes  on.  It  may  be  mh 
«ena  cuoi^ajuiitf  : j  a^^iiia'Tig  a  auH  ^aaatitT  of  ioditle  of  etbvl  into 
a  cJ^st  iask  UJea  vi^  3i<rca:j  asd  inverted  in  a  baan  of  tbe  ome 
srifCL.  aaii  4X3«iiS3x  i^e  arrazfenien:  i^  the  tans  rar?.  —  or  better,  hy 
7i:w.T:r  *  -1  ^'J  5;i:is  .'C  ia  "aiwrc^rclT  pcLished  eoncare  mirror  ^if  tie 
TS-.TT-c  ■v'i-r^  ?vcwc!:l~  7«:Lji-e«i.  ti**  *«i:  ^^c^-i  Iw  t*:>o  great).  The  iw-litf 
Ufa  x":  rj*  '••.u.  uif  awrjirr.  i^i  a  -^^a^EtitT  t»f  gas  i$  set  free.  T>> 
,>c«u.:  &  si'Soit.'a:  ;tvi-iT  ::r  extr'^AST'-n.  it  is  best  to  ufie  sovcnl 
Ite-^s  7':  *  iKO.'iTTT'.eitxa  .^  ?^^^^7  *^  «f€«;  vf  lijlit,  not  of  heat;  i': 
•vxi'i,''  -•;  '■  ^t'  ;?  ^'-T  if-rrr's*:-!  ":t  =*rv":irT.  even  at  150'.  Monoi^fr. 
;4«f  jwo.-.7JT*>- ;  .i  ^:<-i  -i  ric  -i-T.  -^  :;e  Te^icel  containing  the  merrun" 
ar«i  ''vi  -'i'  ■;  j;j  ^  :•;  i.rTTizI-*;  w:—  wa:er  ^-r  OTca  wjih  a  eolutii>D<*f 
C'i'-.r.':-?  .:"  .vc7».-7.  vl..i  ta-r;-?  r-iar'.T  all  ifce  heai-ravs  but  lnin?raiii 
>#«rT  ^.  :i»  '  i :.  ::i?  riT*  :i:  :  ti-e  ressel  b«  snrrvunded  villi  a  ^  iu- 
V'.v  .'c'  >i'.'ir:i:rirr  :*"  7vu?>  ▼^-■;i.  :rar>2::is  Lea;  bat  &tops  the  luiaii'-i.* 
ravNk  itivviii  vcts :.«  a  -.>?*  ~.i  '-li^  r'i«.  The  gas  evolreJ  in  thi:i3Ci:-3. 
a:V7  >v  •;  ■-•  "  ■*-•  •-  -  :-?  .»:r  i  r.^-ite  K'!a:;on  of  »olpbi<le  of  (H>t3«t!i:'< 
:,"  a^^r."  «-fcr».^Lr  :£  .r  I:o:?:r«  jt-I  ::<il't  cf  e:hvl  and  prprent  accc**'! 
o\^^*^  ^  .s  *.liT-:  :.*  :*■":  ^~  i  1  .•."  — <x*3J«5:  14  34  vol.  olefiant  ca^. K" '* 
Vwlri,-  .-c  .-;>T  .  0*H'  i:  i  :"  ':?  4:;yl.  Tie  diieet  aetion  of  the  A'-^*' 
i  ^-iJ    >  s  .-v" V  ':;  .,':<rx:i  '.'^<  eciv'..  ac^i  form  Kxlide  of  mcpcurr: 

;.:;  A  >■"•".  tv:-..-u  .:" :  -  i-ij*.  1*  r<*.>ed  iLCo  olefiant  gaa  aod  LvJrii' 

\vi  p?e«^?^'V  v-:  »a:.*".  "■''  •-•:  -'*  ^■^e#  o:  ;=  the  same  manner,  an«l  tWo' 
i;tt<-I  >  *vTUp».v«-' ■  •  i'it:  .r<>  f;iil-aad  brdride  of  ethyl  iii'^'' 
I  |<\»ts<",:*3Wt     Tbw   ievV3:rv»:'30«  of  iodide  of  eibyl  by  >unst:3' 
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might  serve  as  a  moans  of  measuring  the  intensity  of  the  solar  rays. 
(Frankland,  Cheni.  Soc.  Qu.  J.  3,  322.)  «[ 

2.  lodiilo  of  ethyl  passed  in  the  state  of  vapour  through  a  itdrkot 
tube  yields  very  brown  hydrioduu-^  acid,  a  combustible  j^'as  containing 
carbon,  a  small  quantity  of  charcoal,  and  a  non-combu.«tiblo  aub.stance 
containing  iodine,  which  collects  in  the  tube  in  the  form  of  a  waxy 
tlcposit,  melting  below  101>,  and  insolijlile  in  water,  alkulib  and  aeidp. 
(Gay-Lusisac.)  The  vapour  passed  tlirou^^h  a  narrow  t^nps  tiiho  at  a  dull 
red  heat,  yields  a  gaseous  mixture  of  2  voLoIefiant  ;{as  to  I  vol.  hydrogen, 
and  a  hrowu-rcd  crystalline  liody,  C*II'l-,  ouiitamiuated  with  free  iodine. 
(K.  Kopp.)     According  to  the  equation: 

2C*IPI  =  CUT-*  +  C^H'  4-  2H. 

tbo  olefiant  gas  and  the  hydrogen  should  he  obtained  in  equal  volumes.— 
3.  Iodide  of  ethyl  thrown  on  red-hot  coufs,  emits  violet  vapours  but  does 
)iot  take  fire.  (Ciay-Lussac.)  4.  When  cxp(i.-«cd  to  the  rtiV,  it  assumes  a 
roftc-colonr  in  the  course  of  a  few  days,  fiout  separation  of  iodine.  (Gay- 
Lussac.)  — 5.  Dry  CA/o mi tf  <;a*  passed  thruu^di  ioJide  of  ethyl  at  ordi- 
nary temjicraturcs,  sudilenly  throws  down  iodine,  with  evolution  of 
chloride  of  ethyl.  (I)umaa  &  Stas,  Ann.  Chim,  Pftt/s.  73,  152;  also  Ann* 
Pitarm.  35,  162;  ^\so  J, pr,  Chan.  21,  374;; 

C^H* I  +  CI  -  C'll'Cl  +  I. 

By  continued  notion  of  the  chlorine,  the  separated  iodine  is  converte<l 
into  chloride  of  iodine.  (Marehaud.)  —  6.  Sitric  and  likewifie  causes  an 
immediate  separation  of  iodine.  — 7.  Oil  of  vitriol  quickly  turns  it  brown. 
—  8.  Vapour  of  iodide  of  ethyl  passed  over  hot  potadi-livie^  yields  pure 
olefiant  gas.  (Dumas  *S:  Stas); 

c'H^i  +  Ko  =  c*n*  +  Ki  +  no. 

Aqoeous  potash  does  not  decompose  iodide  of  ethyl  immediately. 
Potassium  may  be  kept  in  it  without  alteration.  (Gay-Lui'sac.) 

%  9.  Iodide  of  ethyl  is  docnmpoiod  by  various  metals  uuder  the 
influence  oF  light  or  heat,  (he  iodine  uniting  with  a  portion  of  tlie  metal, 
while  llie  ethyl  is  ['artly  ^et  free,  and  jiartly  enters  into  coinbination  with 
another  portion  of  the  metal,  forming  a  compound  metallii;  radical. 
Thns:  (d)  Zinc  heated  in  a  sealed  Inbo  with  iodiile  t»f  oiliyl  forms  iodide 
of  zinc,  ethyl,  an>\  ^ine-ft/ii/i,  C*H*Zu.  On  breaking  oil"  the  extremity 
of  the  tubj  under  water,  the  wh(>le  of  (lie  ethyl  aud  }':irt  of  the  ziuc- 
ttliyl  cacapy  in  the  form  of  ga.s;  the  liitlor  is  deoomposed  by  the  water, 
yielding  oxide  of  zinc  and  hydride  of  ethyl,  aud  a  portion  of  the  former 
fpUts  up  sjKmtuneously  itito  oletiunt  gas  and  liydiiile  of  ethyl;  hence 
the  gas  obtained  is  a  mixture  of  ctliyl^  hydrifJe  of  ctiiyl,  and  olcfinnt 
ga-s  (compare  ]>p.  \3^y  tCO:  al^o  VII,  171).  —  (6)  Similarly,  when  iotido 
of  ethyl  't&  enclosed  in  a  sealed  tube  together  witti  Tiit.  (in  the  shape  of 
thin  strips  of  tinfoil),  and  either  heated  to  3  80^,  or  exposed  t**  the  rays 
of  the  sun  conL*entnitc<l  by  a  parabolic  reflector,  jmrt  of  l!ie  iodide  of 
ethyl  is  deconiposeJ,  yielding  ethyl  and  iodide  of  tin,  while  the  rest 
combines  with  the  metal,  forming  iodide  of  stanethyl,  C*H*SnI.  This 
compound  I'ollccts  on  the  sides  of  the  tube  in  stmw-coloured  needles;  aud 
on  opening  the  tube  under  water,  a  gaseous  mixture  is  evolverl,  consisting 
of  olefiant  gat*  mid  hyilride  of  ethyl  produced  in  the  manner  above 
described.  (Frankland,  Ann.  I'harm,  So,  329;  V/trnt.  Soc,  Qtt,  J.  6,  .m.) 
similar  resulta  have  been  obtained  by  Cuhours  and  Richo.  {Compt.  r,ni{. 
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95,  •1.)— (tf)  lodid*  of  atkji 
peiammm  or  ttamnide  </wdimm 
jieUf  ft  mixUn  of  wtintfhyl  with 
tia  and  «tK  jl,  tu. 

MillijliBiiitMHhjl Baf{CV^ 


■OBO  pidiminaiy  eTpwi—to  aada  hf  Wnakhmi, 
t  tMpMe  of  daoomfimmg  iodidft  of  c^jt  wJg  At 
iglit^  aad  entering  uto  fwhrantioa  win  iSkm  dM; 
ppenr  to  pzoBiiao  the  most  intmrwiiBi  iMnlli  wm 


Etho-irrarthyl S<C<H>)> 

The  DroportioDO  in  which  theto  ■eronl  ctmpmmi»  an  fenMl  m^ 
aceoraing  to  the  lelatiTa  qnantitica  of  the  ioaido  of  eChjrl  mad  «f  tki 
alloy,  the  oompontton  of  tbe  atloj  itieU^  aad  the  qnaatitj  of  hmiIimW 
added.  (lAwig,  MiuAnL  iLnaimrfandL  ggMffw*.  m  2«rM,  Oat  1891; 
J.  pr.  Ckem.  75,  385;  abstr.  Cl«ai.  ^k.  185%  101,  1I6»  141^  171; 
Jakrttbgr.  1858,  577.)  [For  deinb  rapeetl^  thni  caaro^dh.  a»^  Till.) 
—  {d)  Aeeoiding  to  some  pieliaunaiy  ezpniaoBta  mmim  hj 
moot  of  the  netala  ai<e  ea|MU>le  of  deeon 
infloeBoe  of  heat  or  lights  and  entering 
among  those  which  iqvpear  to  pmaiiae  the 
anenie,  antimonj,  chromium,  inm,  manganeaa,  aad  nmliinM  jfiiiaif 
does  not  appear  to  be  oqiahle  of  nniting  with  ethjl;  lor  whsft  iodids  i 
ethjl  is  exposed  to  sanshine  in  contact  with  mereoiy,  aothiw  ia  obtaiMi 
hat  iodide  of  mercoxj,  aad  a  nuxtuo  of  ethrl,  h^dridaof  athjl,  sal 
ol«<^^  g»  (P-  380).— 10.  Iodide  of  ethyl  hnled  with  Mian  atb/l  ■ 
a  sealed  tabs  yields  ethyl  and  iodide  of  aiae: 

(MKb  +  C<H>I  »  Zal  +  (C*BV. 

By  beating  iodide  of  ethyl  with  sino-methyl  or  nne-amyl,  or  mo-tHM 
with  iodide  of  ethyl  or  amyl,  it  is  probable  that  a  compound  metalue 
radical,  ethylo-methyl  or  ethylo-amyl,  woold  be  obtained.  (Biodir. 
CAtfoi.  Soc.  Qu,  J.  3,  405;  compare  VII,  174.)  ^ 

Combinationt,     Iodide  of  ethyl  dissolrcs  reiy  sparingly  ia  witcr, 
readily  in  alcohol.  (Gay-Loesae.) 


Biniodide  of  Ethylene.    CH',P. 

Faradat.  Ann.  Phil  18,  118;  abstr.  Sdkw.  31,  488;  abstr.  Pmv.  3, 
32.>.  —  Quart,  J.  of  Sc,  13,  429;  abo  Schw.  38,  237. 

Hegmaclt.     Ann.  Ckim.  Pk^a.  59,  367;  also  Ann,  Pkarm,  15,  87. 

D'Akcbt.     Vlnttitut.  1835,  No.  105;  also  J>  pr.  Ckem.  5,  28. 

E.  Kupp.  iV.  J.  Pharm.  6,  110;  aleo  CompC  rend.  18,  871;  also  J.pr^ 
Ch(m,  33,  182. 

Farad«y*$  lodidt  qf  ffydroc^rlim.  Iodide  ^  Blmjft^  HfiH^mJe  ^AeHflk  Mi': 
Iodkoftleinpa$9er»tof,  lodeieyi,  iodirmatmtoffkaunt  I^daeHfi,  Zwt^fmek-Hdvim  ;  him 
ilmwli^ne,  Hydriodale  d'iodtin  d'Aldekpdhte  [SrAftow].  —  Diaoormd  bj  tailv  ii 
1821. 

Foitnation  and  Pttparation,  1.  Iodine  exposed  to  the  saa  ins 
bottle  filled  with  olefiant  gas,  gradually  condenses  Uie  ga%  witboat  |if»- 
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duc'mg  hjdriodic  acid,  and  forms  ciyatalfi  which  maj  bo  freed  from  excees 
of  indinc  by  ineaus  of  aqueous  potash.  (Faraday.) 

Tho  iotfine  granules  first  become  semifluid,  then  give  off  rod-brown 
vnpours,  and  after  four  hours'  cxposnre  to  daylight,  form  colourless  needles 
of  tliG  compound.  After  18  dayy*  actiou,  Lowever,  other  products  ara 
formed;  at  tho  bottom  of  the  vessel  there  roltccts  a  hhickiHli  i^rccn  liquid, 
which  sinks  in  water  without  dissolving,  but  when  heated  with  a  few 
drops  of  water.  Is  resolved  with  slight  explosion,  into  olefiant  j^as  and  a 
yellowish  red  volatile  liquid.  Tho  blackish  green  liquid,  when  heated 
alone,  gives  off  first  olefiant  gas,  then  hydrJodic  acid,  then  the  alcove- 
mentioned  yellowish  red  liquid,  and  aUo  a  black  liquid  which  sinks  to 
the  bottom  of  the  water  in  the  receiver.  If  tho  fluid  portion  be  drained 
off  from  the  dark  green  liqnid,  and  Faraday's  crystalline  compound 
dissolved  out  of  the  residue  by  boiling  alcohol,  there  remains  n  green  or 
greenish  black,  amorphous  iodide  of  hydrocarbon,  which  was  remarked 
some  time  ago  by  Kemp.  This  compound  ih  lighter  than  oil  of  vitriol; 
deatitntc  of  taste  and  smell;  melts  and  decomposes  at  tho  eamo  time; 
dues  not  dissolve  either  in  alcohol  or  in  ether;  ami  may  therefore  be 
separated  from  the  crystals  of  Faraday's  compound  which  adhere  to  it, 
by  boiling  with  alcohol;  it  burns  with  a  bright  flame.  When  subjected 
to  dry  distillation,  it  yields  a  dark  red-Virown  liquiil,  having  the  odour  uf 
Aaa/oetida.   [Inglis,  P/til.  Mag.  J.  8,  14;  also  J.  pr,  Vkem.  7,  401.) 

2.  Faraday's  compound  is  produced  in  tho  shade  as  well  as  in  sun- 
fihino,  but  much  more  slowly  unless  the  action  be  assisted  by  heat.  To 
prepare  the  compound  without  the  aid  of  t>unshiuo,  purified  olefiant  gas 
IS  poascd  into  a  long-necked  flask  in  which  iodine  is  boated  to  50''  or  60°. 
Tho  iodine  melts,  turns  brown,  and  yields  a  sublimate  of  yellowish 
needles,  which  become  perfectly  white  when  more  olefiant  gas  is  intro- 
duced. They  are  washed,  first  with  water  containing  potash  or  ammonia, 
then  with  pure  water,  and  afterwards  dried  in  vacuo,  during  which  they 
ftcqaire  a  slight  yellow  tint.  But  hy  heating  them  to  4.V  or  .'lO^  in  a 
stream  of  diy  air  and  In  contact  with  a  small  quantity  of  mercury,  tho 
compound  may  be  made  to  sublime  in  colourless  needles.  (Regnault.)  — 
3.  Vapour  of  iodide  of  ethyl  is  passed  through  a  narrow  glass  tube 
heated  to  dull  redness;  tho  iodide  of  ethylene  which  is  deposited  in  the 
tube  and  still  has  a  brown-red  colour,  freed  from  unconibined  iodiuo  by 
means  of  hoiling  potash-ley;  the  fused  residue  dissolved  after  solidin- 
oition,  in  boiling  alcohol;  the  yellowish  white  needles  which  form  on 
Cooling,  Bubjootod  to  strong  pressure  and  linally  exposed  to  the  air, 
whereupon  they  become  quite  white.  (E.  Kopp.)  —  4.  When  tho  gas 
obtained  by  the  dry  distillation  of  coal  is  passed  slowly  and  continuously 
over  iodine,  a  number  of  products  are  formed,  and  amongst  them,  iodo- 
form and  iodide  of  ethylene;  the  latter  may  bo  dissolved  out  by  alcohol 
and  precipitated  by  aqueous  potash.  (Johnston,  Phil.  Mag,  J,  17>  1; 
also^.  pr.  Ckem.  21,  115.) 

Properiiet.  Colourless  prisms  and  tables.  (Faraday.)  Colourless 
silky  needles.  (Regnault.)  Friable  (Faniday);  flexible  and  of  sj*.  gr. 
2-07.  (E.  Kopp.)  MelU  at  73^  (Regnault}!  ^^  70^  (E.  Kopp),  to  a 
yellowish  oil  which  solidifies  in  the  crystalline  state  on  cooling.  (Knpp.) 
Sublimes  without  deconipugttion  below  80'^,  Has  an  aromatic  odour  ana 
sweetish  taste.  (Faraday.)  The  vapour  excites  tears  and  produces  head- 
ho.  (Regnault.) 
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r*?-?aij'j4Fr.*.'q:ff.     I.  ^wTW^Sf  cf  cdiTleae  ic  res(4red  hj  lieat  into 
u«tmt>   uut   iut£iz=   riA     FszLSftT.)      llie  dceompomtion   takes  pUoe 
*iii«r-'7-  JL  Tkmi!.  'f^-iSL  K  iriiaarj  tcapenAorea,  aomewhmt  more  <}aicklj 
X  iiiK^ic^L  ij  uL^-^t.   -Ti**z  bated  sboTC  the  meltui^  point,  the  com- 
>timiL  zxn»  ':nT^  «3iL  ^!ei:iaf«:ees  coapleteljr.  (R^naalt.^     It  begib 
^1    ii:t»iiin«ide   iz  *^'.  aBicK23iixr  >  jeUovuli  red  eolonr,  which  beciwtt 
ancxDCklj  tefwr  ja  ijn  >:t£a#  «f antes.     At  %  auH  lii^er  tempentan 
r  Tri.nr''y*  aai£  s  Tft^y  n^ved  into  iodine  and  eombostible  gu;  Int 
A  ptiruiiL  ^intnms  malMsvc. — excepting  that  it  ia  browned  by  iodine. 
1.  "£.  *iin.    —  1   Ix  u»»  £&a«  d  al«oboi  the  componnd  decompoae*,  viik 
•r^Lkixzj'O.  i£  ^iiibxif  MOti  XTiS^:<iif  acid.  iFaradaT.^  —  3.  When  cUoiini 
pe  ^  mK>fL  i-f7  :3e  ^rr^fci^.  tcej  be<vme  heatea  and  yield  chloride  d 
-fcj.T-;>;f:»;    ^''H*"'.-  ^  t:tr«2*r  with  tcUow  crTBtals  of  terdiloride  of  iodine; 
"r-rm.mi    :^>   tblcss  t^r*  crjtsali  hot  and  forms   bromide   of  ctbjIeM 
O^'Hi-^ir  .  -.'•TKitsr  wt:k  csvttii^  of  iodine.  (Regnanlt.)  —  4.  Strong  nitrie 
iinfi.  jmnsf  i.azjij  x^w^  ^f  ihzv«£  rmpoors  and  separatee  iodine.  (E.  Koff-) 
.'.   Tjs  rjais«tia*£  iiuiKTaM  is  cQ  of  ritriol  decomposes  between  lit* 
ia>i  i}'i*r      'ihT^skT    — *.  When  boiled  with  a  concentrated  nqnieti 
3ULTi>:a  :c  T*;aii£a^  n  «Tv*:n:«$  for  the  moet  part  unaltered,  bot  a  ntH 
ivczMiL  %  ^!A-LTvc  bts^  <l-*i»s.t  cae  and  iodine,  which  remains  wiUi  the 
1*  cisii.     s.  717        W:u.  sJA:^«bc  potash,  on  the  contrary,  it  decompoM 
'i  •  :z  i:  :r-  l^rr  :^=:«!ir^-Ti£*.  ri'^^  off  a  gas  which  smells  like  giriic 
■:c-...AC.r  L  'ZL.^-i.yi   ::   .1:£ai.;  ras  and  vaponr  of  OHM).    After  the 
-"^--.ii:-*:c-.;.   i   ^aj    «"Xi*'i    iS   crulnanr   temperatures,    it    recommeon^ 
:.::v;.,.:  ;.      ir  :   i/.izi   -I'^oa  till  ihc  end.  (Rognault.)     When  the 
:*  T -• -.*  -    ?  ":..  ..i-i  w:;i.  i-o^.  i:I:c  poia*h,   part    of  it    is  resolved  intc 
..'. :  L : :  ^l.^  i'  -  ■  '■—-?-  *11'1  r^sifciss  with  the  potash,  and  tlie  r«<  iflti- 
,;^}-;  I  ir  i    :.-!  i:    -.:    y-.t^i-jc-.ii::.  lE.  Kopp.) — 7-    The  vapour  piSfW 
^, -•  >,.;':.:    '.:zkt    T^rxixj    or  ircn  \Kopp)  yields  a  metallic  i»»diaf 
iti  .  .^:a-:  ^l^     F:i*?o-..-—  in;*du<*#  this  decomposition  even  at  ortiioi.7 
;f'::-.«fri.;--'.?w     ?.c^r::A=.I:     — S.  The  compound  heated  with  c\tnidf  vi 
si;-:^r.-  1.1  i>   :oi.-'^-"  c:  cviZivrea  and  combustible  gas.  (^Kopp.)    P^- 


F::.io«iMO  of  eihylene  is  iasolublc  in  It'aUr, 


I;  .-.:ss  '.v:*  :u  J*."  ■*  '.  V'-t  less  frvely  than  the  corresponding  bromlK 
au:»i  «:'-^^r.r.c  o;:r.i>:''ar:is.  (Ro^.aah.) 

l:s  a'vvho'.io  A^lutioa  mixed  with  that  of  Cyanide  of  3ffrfMry,  jieU-- 
w".  to  r.^vxiio*.  wh:ch  fuso  »hen  htaied,  are  not  decomposed  at  hO  ;  bi: 
ar\^  n\-^vlvt,l  at  hijrhor  lompcraiure*  into  iodide  of  mercury,  iodiJe  c' 
cv  i:i*^i^  "-  «^ioliaut  gas,  and  a  small  tjuantity  of  charcoal;  prohabljr,  tliw- 
i;'n',  Oil*lSHgCv.  (.E.  Kopp.) 
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^^^^T  Bromide  of  Ethyl,    c*H*,HBr. 

''SBnnLLAB.     Ann.  Chim.  Dnjf.  34,  99;  also  Sckw,  49,  241;  also  Po^ip,  9, 

338;  alsoiV^.  Tr.  15,2,  12. 
Liiwio.     Ann,  Fharm,  3,  291. 

Hjfdrobromic  ether,  Hydro&romnapAtha,  BrotntranerMtflffatker,  flromtilhy/,  Brom- 
rinafer.  Ether  hytirobromiqnr  a.  Itromhydriqtie,  Uromure  d'Bi/iyh.  [Lamarinr},  — 
Diftcovered  by  SeruUas  in  1827. 

Preparation.  1.  One  part;  of  pliosphnrus  and  40  pti».  alcohol  of  38* 
Bm.  are  introduced  into  a  tubulated  ret^jrt,  ami  7  to  K  ]U8.  of  bromine 
gradually  added,  wlieroupon  tlio  mixture  becomes  heated  and  ii ydrobromic 
and  phosplioraiisacidH arc  produced;  tlio  tuluilufl  is  tlicn  dosed,  the  mixtnro 
distilled  at  a  gentle  beat,  tlio  di.stillate  collected  in  a  cooled  receiver;  and 
the  hydrobroiuic  etber  t-opamtcd  from  it  by  water,  to  whi4;h,  if  (he  distil- 
late containa  ncid.  a  small  quantity  of  potash  \9  added.  (Serulla?.)  — 
2,  Alwolnto  alcohol  gradually  mixed  in  a  <listillatory  apparatus  with  a 
treble  quantity  of  bromiuo  and  heated  frmn  without  towards  the  end  of 
the  process,  yitdda  a  distiilato  cousistinf:  of  two  layers,  (p.  215)  The 
lower  reddish  fitmtuiii,  which  consists  of  bi-oniide  of  ethyl,  a  small  fpian- 
tity  of  bromide  of  carbon  (C"3r),  and  free  bromine,  is  freed  from  the 
latter  by  agitation  with  dilute  pcitash  till  it  loses  its  colourj  and  then 
&om  bromide  of  carbon  by  dietillation.  (Lowig.) 

Propei*iUs,  Trani^paront  and  colourless  liquid,  heavier  than  wat<»r. 
(Serullas.)  Sp.  gr.  1'40.  (li.iwi^r.)  1'4733  at  0^  (Pierre.)  Vapour- 
density  =  3'7o4.  (R.  Marcliand,  ,/.  pr.  Chnn.  38,188.)  Very  volatilr. 
Boiling  point  40*7"  when  the  baruuictcr  ^tand^  at  757  mm.  (Pierre  )  Has 
a  strong  ethereal  odour  and  a  pungent  tnste.  (ScrnlliLs.)  According  to 
Lowig,  its  taste  is  strongly  and  disagroeahly  sweetish,  with  a  somewhat 
burning  afterlaste.  —  Thu  vapour,  when  inlialed,  exerts  an  anicslhetic 
action,  like  chloroform.  (Robin,  Compi.  raid.  32,  640.) 

Calrulafion.                                                               Vol.  DensUf. 

4C 24     ....  2202  C.»apour.„.... 4    ....  1'6640 

ftH 5    ....  4Sy  H-gM 5    ....  0-3465 

Br    80     ...  73-39  Br-vaponr   ., 1     „..  5*5465 

C*H*Br    109     ....  100*00  C^I^Br-vapour  ....     2     ....     75570 

1     ....     3'778j 

Decompositions  1.  A^apour  of  hydrobromic  ether  passed  through  a 
glafia  tube  at  a  low  rod  beat  i*  resolved  into  olefiant  gns  and  liydrnbromic 
acid  gaa;  if  the  tube  be  more  strongly  ignited,  charcoal  if*  deposited. 
(Lowig.)  —  2.  It  bnmo  with  ditticulty,  but  with  a  beautiful  greou  flame 
■which  does  not  smoke;  a  strong  odour  of  hydrohroniic  acid  is  at  the  same 
time  evolved.  (Lowig.)-^!!  is  not  derumposed  by  nitric  acid,  oil  of 
ritriol,  or  [wtafsium.  (Ltiwig.)  —  IT  With  Ammonia  it  yields  hydrobro- 
muto  of  ethylamine: 

NIP  +  C*H*Br  =  CnrN.UBr; 

Similar  with  Eihi/lamine^  it  forms  hydrobromate  of  Dietlnfln^lne;  and 
with  the  hitter,  Iiyilrobromatc  of  Trklkylamine.     Witli  AniU'ne,  C'H'N, 
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it    yields    the    bydrobromate    of    Eihylaniline    or 
C'«H»N,HBr.  (Hofmann,  vid.  VII.  179,  180.)  % 

Combinations.  —  Bromide  of  ethyl  is  l»ut  sparingly  eoluble  in  Wakr, 
to  which  however  it  imparts  its  taste  and  odour.   (Lbwig.) 

It  mixes  in  all  proportione  with  Alcohol  and  Efher.  (Lowig.)  It  w, 
precipitated  from  the  alcoholic  solution  by  water.  (Sorallaf.) 


Bibromide  of  Ethylene.    c*H*,Br*. 


Balahd.     Ann.   Cliim.  Phys.  32,  375;  also  Schw,  48,  09;  also 

8,  469. 
li&wiG.    Das  Brom  und  stine  cJtemischeti  VerhaUn\$9e.     Moidolb.  1820. 

47.  — Further,  Pogff.  37,  552. 
BEONArLT.     Ann.  Chim.  Phyn.  59,  358;  also  Ann.  Pharm.  15,  60. 
B'AncET.     L'lmtihU.  1825,  No.  105;  also  J,  pr,  Chan.  5,  28. 

Bromeiayt,  browneustrtiofftaurta  Bromac^ijfU  Zwti/ach-Bromvmt,  Bivwmti 
^tttidiqtte,  HydntbrvmaU  de  Br<imure  d*AUUhfdhit,  [JtffHnv.]  —  DiMXivef^d  ^ 
Bulara  in  1826. 

Formation  and  Preparation.  Bromine  dropped  into  olefiaat  jM 
absorbs  it  iuimediately  with  evolution  of  beat,  and  forms  this  oily  com- 
ponnd.  (Balard.)  —  A  small  quantity  of  hydrobromic  aciil  ia  alwijl 
formed  at  the  same  time,  ci^pcclally  towards  the  end  of  the  opcratioo,eTn 
if  the  oloBaut  ^as  evolved  from  alcohol  and  oil  of  vitriol  has  been  pR' 
vioQsly  passed  throngh  a  strong  solation  of  caufitic  potash.  ^Rc^anlt) 
—  The  resulting  oil  is  washed  several  times  with  water  containiuff  poUAht 
and  then  rectified  alternately  over  oil  of  vitriol  (with  which  it  faladcnl 
strongly  the  first  time)  and  baryta.  (Kognanlt.) 

The  same   oil,   together  with  free   Bromine,  paMCc  over   when  lli 
mother-liqnor  of  salt-springs  containing  bromine  is  charged  with  chlonafl 
till  it  cxtiibit-8  a  yellow  colour  (II,  273),  and  then  distilled;  it  maybe 
separated  from  the  free  bromine  by  water.     It.s  formation  is  probably  dm 
to  the  presence  of  organic  matters   in  the   water  [introduced  darioff  iWi 
graduation].   (Balard.)  ^ — Hcnuanu    (.SVAw.   49,  388),  appears  to  url 
obtained  the  same  oil  from  the  mother-liquor  of  (ho  Scuonobeck  spring.  —J 
According  to   Lowig  {das  Brom.   47),  it  likewise  distils  over,  tojetKefi 
with  bromine,  in  the  preparation  ^f  bromiue  by  the  method  of  Darfo     ^ 
(II,  274),  and  maybe   immediately  rccoguizoa   by  its  odour,  as 
the  bromine  in  saturated  with  potash.     Lowig,  also,  in  distilling 
with  a  large  <{uantity  of  bromine,  obtained,  tirst  hydrobromic  acid,  ik«n 
trausuareut  and  colourless  oil,  which,  after  being  porified   with 
potiuli,   exhibited  a  density  of  2*78:  this  he  regarded  tm  brumid« 
ethylene. 

Propirties.     Crystallites  at  0^  and  does  not  melt  till  Wud  abora  0*^ 
or  7^.  (SoruHafl,  Ann.  Chim.  Pky».  39,  228.)     Colourlow  oil,  luM.rior 
water,  volatilo,  and  having  an   ethereal  odour  oven   more  plvasant  th 
that   of   Dutch    li'piid.  (llalard.)      Solidirics   at    —2-3''   in    tmiiAjai«( 
crystals^  part  however  remaining  liquid  and  exhibiting  acid  prop 
^LOwig.)  —  CrystalJircs  between — 12'^ftnd  — ^'*^  fomiiu^a  ramphi 
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inafis.  In  the  liquid  stato  it  iu  mobile  und  baa  a  density  of  2'1G4  at  21°. 
Mukcs  grcase-epots  on  iiapcr,  wbicli  however  Roon  disappear.  Boils  at 
129''  under  a  ]>re6snre  of  0-762  met.  Vapour-density  =  6'485.  Tastes 
Bweet.  (Uegnault.)  — Sp.  gr.  2-128  at  13'.  Boiling  point  130^  Vapour- 
density  037.  Has  a  very  pleasant  ethereal  odonr  and  a  soccharino  taste. 
(D'Areet.) 

Liiwi^.  D'Areet.  R^nanlt. 

The  cryitaitfzfd 
portion* 

24     ....     12-76     « i2*;2     1344     12-80 

4     ....       2-13     „ 2-08     2-32     2*21 

160     ....    8511 86-20    „     B4'24 


C*H\Br« 


100*00     100  00 


Vol, 

C-vapour  „ 4 

H.go    4 

Br-raponr «.. « 2 


100-00 

Denrity. 

1*6640 

0'277a 

11-0930 


C*H\Br'*TBpour  „ 2    ....     130342 

1     ....      6-5171 

Mb7  ilso  be  regarded  u  CH^Br.HBr. 

Decompositions .  The  vapour  of  this  compound  pafised  through  a  red- 
hot  glass  tube,  is  retiolvcd  jiitu  hydrobroniic  acid  and  carbon,  (Balard.) 
[Other  produfts  mti«t  1j«  formed  nt  Ihc  same  timfi].  —  2.  When  set  on  fire  by  a 
flaming  body,  it  linma  with  a  very  fimoky  flamej  giving  off  stronMy  acid 
rapours.  (Balard.)— 3.  Chlorine  does  not  decompose  it  under  the  influ- 
ence of  diffused  daylight;  but  in  sunshine  dcconipoEes  it  slowly,  colouring 
it  yellow  and  giving  off  acid  vapour?,  without  forming  C*C1".  (Reguault.) 
Bromine  docs  not  act  on  it  under  the  influence  of  the  sun's  rays,  not  even 
in  5  months.  (Rcguault,  D'Arcct.)  Oil  of  vitriol  also  exerts  uo  percep- 
tible action  upon  it.  (Kcgnault.)  —  Alcoholic  pouwh  decomposeii  the  oil, 
yielding  bromide  of  potajisium,  water,  and  gaseous  bromide  of  acetyl; 
DQt  af)Ucoua  pc>t«^b  has  no  ucliou  upon  it  (Rcgnault.) 

C*H*l)ri  +  KO  =  C'H'Br  +  HO  +  KBr. 

A  mixtarc  of  alcoholic  bromide  of  ethylene  and  concentrated  alcoholic 
potash  yields  a  copious  precipitate  of  bromide  of  potai^sium,  and  gives  off 
with  effervescence  gaseous  bromide  of  acetyl,  rccogniwiblc  by  its  peculiar 
odour;  this  gas  is  all  given  off  between  30^  and  40''.  (Rcgnnult.) 
—  5.  Potassium  exerts  a  decomposing  action  even  at  ordinary  tempera- 
tures; when  heated  it  sets  fire  to  the  compound.  (Rcgnault.) 

Bromide  of  ethylene  dissolves  in  Ether,  Alcoholf  and  sivong  Acetic  Acid, 
Hemianu. 


Chloride  of  Ethyl.    C*n»Cl  =  C*H*,HCl. 


Pott.     Collect. prim.  01$,  et  Animadv.  1739,  117. 
Rot;ELLE,  CocRTASVAUx,  Joitni.  d.  6'pafan<,  1750,  405,  540. 
J.  Ka.  Gmeli.s,  Crefl.  Chem.  7.  4,  11. 
Klapboth.     Crell.  Aan,  179G,  1,  dQ. 
WtsTRAMB.    El.  ph.  extern,  Ahhandl,  1,  2,  1, 


Oric  .iM.  iHi,  I,  an.^x  OK.  1^  iM. 

A  fa  StKJ^JnmSi,  I,  US,  im^  wmk  $gri  9k^ 
JT  C«U.  4. 2C— .Ail  GUil  O^  49;  ^»  X  fV.  ],  MIL 
P.  F.  6.  Botujol    Jw.  Oh.  O;  Ml;  y»  ir.  MU.  4.  97;  ^bfe 
Ca.  4L  £»l.^  JML  i'krm.  1,  147. 

^C«U9L    ^DL  Cli&  nfL  1, 34S;  mli»  &*9.  It,  14ll 


hmamm  to  mm  «r  tti 
WCtfclw,  TMmiJ  Mid  BodUy.   hi 


1.  Fs 

BQ-cwa-i-sHa 


viva  ruiM^  as  irsc  £=»cnl>  aci^^n*  mi  agrecaUe  odovr,  and  m  Ui 
iiiiju;a  'C  vufc  wsiftrxsM  izu-  rv>»  Utvts.  the  Bplier  of  iHiiefa  i>  cUaiiii 
tfc  ec^T-'.  u»i  aif  jK=ef  a  ninzsv  ve  v^ter.  aleoM,  mad  hj^xoAknemt 
^K.'a.'JfcT  —  2.  T^JOL  aacnitzi  &2>i  ckxnif  of  ii4acplMiTit,  chloride  of  mI- 
ro  xr.  v-4L'-.'r >if;  :c  al^iiacxxs.  tbcalk-r^de  w/  naadiui,  tereUorido  aad  jpnti- 
oxlvc^  .'C  Ax^-3^;aT.  axoot  «c  e«i«xtJk.  cUoriJe  of  sine  (water  b«m[ 
^^wrx*fcvCx  <.v.-C-MK .  Vor&jwJie  -rf  lix.  senvMloride  of  iron,  andpnl^' 
cftL4okof  &x>4  >>]cn^o3f  ic  fdu^xa.  The  cUocide  of  ethjl  thus  tmmd 
i*  cv«ml>  ;*.-qmr'Ta:<*&  w-ix  cwwmea  <cher.  (VII.  246-S53).— 3.  ff 
<it.*«:It.xj:  i.-V'CV  <««*?  wiu.  iriwciVcie  scad  (Daflos),  «»d  by  the  MtBi 


«'*  ^w-*4  .-'T.  I.  AMvKi::;  <f  twr  hiifhlr  nctified  nleohol  u< 
«  ;;(  K^^.v-ltcnc  ac^Z  £v.  'S*  Mixtm  dtfdUcd  at  a  my  gentle  lo^ 
ASM  ;V"  \-»jv«r  c£  sis*  cii-^^Si  <i  eshj".  which  hoik  aa  low  m  lS-5*,aM- 
,;vv>*Ni  la  a  wwty; ,*xrr .^t £<^  hr  a  ^teizxi^ aixtnte.  (Baaee, Bow) 
VIh^  aiixss^f  Wcr.»  *•  -<*^-  ^*  "'•  ^"^  *^^*<1 1<>**>  ^  >*  bairt  to  neeatni- 
Uusl  i>>v-Mr  <\'c:T<\-:*»i  w-.:i  iw,*  >Vv^c:£e«  bocUea,  the  firat  of  vMii 
>«uvuno:*\i  fr  ihr  tw-jirj:  atxiai*.  a»d  the  ceeaod  partly  filled  w4 
w  A^^r  TK^'  v^fvKr  <£  tie  hvc^MhMW  ether  wmj  abo  be  fint  jukI^ 
Uuvuch  a  W%Hu',i^« K<4{^  s.v<  «vxv^X  hat  filled  with  a  aolation  of  eoaaM 
s  tit  i>^  ***K  it.  )0.^  1^:*^  cf  Tver  h^hhr  rectified  alcohol  Uke  ip  hm 
l»i*  lo  J  TA  v?*-  *^  feyinxhW^-  and  ^a#  aad  afterward  ^idd  hy *il3* 
|,«rou  *V  vi*s  ^'f  V.\\lTvx-ii!vTT<'  iiher.  iBoalfaj.^  —  J.  A  niztare  «f  ejfl 
a•«^\^^   %i   ftlw.uie  Alevhx-a  aad  the  streo^eet  hydrochlorie  ■»*  *» 
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distilled  from  a  retort,  containing  a  few  grains  of  sand  [or  cuttings  of 
platinum]  to  clieck  the  furnKition  of  bubbles,  and  conuectedj  first  with  two 
bottles  conlHiuin^  waterj  and  then  with  a  tall,  empty  glass  Hurrounded 
with  ice^  in  which  the  hydrochloric  rtht^r  coUocta.  (Th6nard.)  If  the 
mixture  be  distilled  to  dryucss,  nothing  but  a  trace  of  black  matter 
remains  J  if  the  vessels  aro  not  cooled,  the  hydrot^hloric  ether  escapes  as 
rapour;  no  permanent  gjw  is  evolved  in  the  process.  (Thenard.)  —  3.  A 
mixture  of  2  parts  of  fused  and  pulverired  chloride  of  sodiunij  1  pt. 
absolute  alcohol,  and  1  pt.  fuming  oil  of  vitriol  is  distilled  in  a  retort 
connected  with  a  cooled  receiver  or  a  Woulfe'a  appanitus,  the  dij^itillate 
poured  back  as  soon  aa  it  amouutd  to  1  pt.,  and  the  ilistillation  repeated. 
The  product  of  hydrocUloric  ether  amounts  tu  about  ^  of  the  alcohol 
(Basse,  Gehlen);  and  according  to  PfalT,  to  J  of  the  chloride  of  sodium. 
Duflos  (jV.  7V-.  6,  "2,  13f>;,  recommcuda  n.  larger  proportion  of  oil  of 
vitriol;  ho  obtained  more  than  1  pt.  of  hydrttchloric  ether  from  4  pts. 
common  salt,  4  oil  of  viiiioJ,  and  2  alcohol.  — Qehlen  obtained  by  thia 
distillation  carbonic  acid  ga^,  and  ii  gVLH  (vapour  of  chloride  of  ethyl?) 
which  burned  with  a  yellowish  flame,  green i.sli  blue  nt  the  hnttoni,  and 
fumes  of  hydrochloric  aeid.  Pfati*,  by  pouring  back  the  firiit  distillate 
and  distilling  again^  obtained  a  white  crystalline  ma^  which  floated  on 
the  water  in  the  two  Woulfe'a  bottles  conaectdl  with  the  receiver;  thia 
substance  melted  at  7'5^,  was  very  volatile,  had  an  alliaceous  odour, 
tasted  8we««t  at  first  and  afterwards  sharp,  and  did  not  redden  litmus.  -^ 
According  to  Doullay,  the  chloride  of  elhyl  prepared  by  uiethod  3  alwaya 
contains  coiiiuion  ether;  this  aihnixturo  may  he  for  the  most  part  pre- 
vented by  leaving  the  mixture  of  2  pU.  common  salt,  I  pt.  alcohol  and 
1  pt.  oil  of  vitriol  to  itself  for  48  hours,  then  distilling  iL  at  a  temperature 
not  exceeding  112°,  and  stopping  the  disLilhUion  when  ^  has  passed  over; 
if  the  distillate  ho  then  mixed  with  twice  its  bulk  of  water,  half  of  it 
separates  in  the  form  of  hydroehloric  ether.  (Boullay.)  —  4.  A  mixture 
of  alcohol  with  an  e^ual  or  greater  quantity  of  one  of  the  fallowing 
metallic  chlorides  is  distilled  till  uothiug  mure  passes  over:  Bichloride  of 
tin  (Rouelle,  Courtanvaux) ;  ten-hlondo  of  antimony  (Bafise,  Valen- 
tinus,  Pott,  Neumann,  Ludolff,  Scbastiani,  and  others);  chloride  of 
iirs«nic  (Pott.  Vogel;  according  tu  Kulilnmun,  however,  this  compound 
does  not  yield  hydrnehlurie  ether);  chloride  of  zinc  (Baron  de  Bornies); 
chloride  of  bismuth  (Schcele);  sesquichloride  of  iron.  (Scheele.) — The 
residae  in  the  retort  consists  of  oxide,  a  basic  salt,  and  undecomposed 
chloride,  which  is  capable  of  converting  a  small  additional  qi^^ntity  of 
alcohol  into  hydrochloric  ether.  From  1  pt.  bichloride  of  tin  and  first 
1  pt.  then  ^  pt.  and  again  ^  pt.  alcohol,  Gehlen  obtained  J  pt.  hydro- 
chloric ether,  which  he  separated  from  the  di^tilhite  by  means  of  neutral 
tartrate  of  potash,  ifnd  2>urified  by  digestion  with  aqueous  soda  and 
fractional  di.^tillation. 

The  chloride  of  ethyl  obtained  by  methods  1 — 4  contains  impurities, 
the  chief  tsf  which  are  alcohol  and  hydrochloric  acid.  From  the  former 
it  is  separated  by  agitation  with  water  or  witli  the  aqueous  solution  of 
common  salt  or  tartrate  of  potash;  from  the  alcohol  and  hydroehloric 
«ctd  together,  by  agitation  with  weak  potash-ley  (Uasee,  BouHay);  and 
from  the  hydrochloric  acid  by  mixing  it  with  magnesia,  and  distilling 
into  a  receiver  kept  at  a  very  low  temporattiro.  (Pfatf.)  Carbonates 
must  be  avoided,  because  the  carbonic  acid  set  free  by  the  hydrochloric 
acid  carries  off  with  it  a  considerable  ({unutity  of  the  chloride  of 
ethyl. 

Yoi,.  Tin.  2  B 
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ETHYLENE:  PRIMART  NUCl^US  C*n^ 


PropetiM. — Tliiu,  transparent,  and  colourless  liqnlt]  vlitcli  does  n< 
eoliJify  at  —29'.   (Thtnartl.)     Sp.  gr.   (as  prepared  hy  2)  0874  al  5* 
(Tbonnrd);  (3).  0845   (Gelilon)  ;  0-86&   at   0^'  (Pfaff)  ;    (by    4.    wit^ 
SnCi'),    0-805    (Gclilon);    01)214    nt    0"*.  (Pierre.)  ~  Boiltng   point   of 
(2)=  12°    (Theimrd);    of    (3)  =  12-5^  (Geltleo);    nccordiiiK    to    Pierr^l 
the  boiling   puiiit  la  11^  wbou  the  barometer  standi  at  755$  tinn.^ 
Th*  presence  of  comrann  etlier  in  the  chloride  of  ethyl  prrpirr-l  by  (3)  md  it'll  monr  I 
Ihit   pn'paret!    hy  (t),  ruust   Idwcr   the   »pccilir   f[ranty   an<1    rn\nc   the  ItoUinjC  jwiiil 
Vapoiir-deiiaity  2'2in     (Thenanl).      Refracting   power   of  tho    vapnor^ 
(I,  95).     Neulial.     flaa  a  pungent  ethereal  odour,  iv  sw^eetUb^  aromatic 
taste,  witli  a  soiueTvliat  alliaceous  after-taste. 

Vol.        Dnwiif. 
4C^ 24'0    ....     37-27     ....     56-61  C.«poiir..„ 4     _..     l«i» 


a... 


5-0 
35-4 


7-7fi 
54-97 


Thenanl. 
S6-6L 
10-64 


H-gM 

Cl-gM 


ft-U«f 

s-4&a 


C*rt^   ....     644     ....  10000 

Mft5  ilw  be  regarded  m  C*H4,HC1  or  CH:1H>,I1'. 


C*U*CUTapoar .     « 
I 


4M64fl 


Deeampotitiom.  The  vapour  dried  as  romp1e1«i1y  as  possible,  asj 
then  passed  through  a  pnrcefain  tube  at  a  ht0  red  k^af^  is  re)*<»I red  iwt* 
equal  volumes  of  hydrochloric  ncid  and  olefiant  gas.  (Thrunrd.  TraiUit 
ChimU.)  If  the  tube  be  very  Btron2;ly  ignited  and  filled  with  fraenmb 
of  porcelain,  hydrochloric  acid  ig  obtained  together  with  a  li^hl.  etrilr 
conibostiblo  gas  and  a  Urge  aaautity  of  charcoal,  which  soon  Mojw  up 
the  tulx,'.  The  quautity  of  hydrochloric  acid  thus  obtained  corrfs|»on'ti 
with  tliat  which  disappears  in  tho  preparation  of  tho  chloride  of  ctbyl. 

SThtnanl,  Robi<|uel,  and  Colin.)  —  lOU  vol.  of  the  ga*  obtained  in  tka 
eci imposition  contain  37  vol.  hydrochloric  acid  gta  and  53  vol,  (>(  * 
mixture  of  about  39  vol.  marsh  gas  and  Gl  vol.  hydrogen.  —  2.  Chlori-lfl 
of  ethyl  fitirns  quickly  in  the  air,  with  a  green  and  yellow  nnolcT  flwu^- 
giving  off  hydrochloric  acid,  which  may  ho  recogniied  by  itA  tMTovr  asd 
by  fonning  a  precipitate  of  chloride  of  silver  when  the  uoniburtion  t»k«» 
place  over  a  Bolution  of  silver.  (Scheele.)  —  3.  Chlorine  t/nji  ^tcom^ei^ 
chloride  of  ethyl,  with  great  evolution  of  heat  and  formation  of  hydr^v- 
chloric  acid.  (Th6nard. )  — If  the  action  be  too  rapid,  the  Itfiiiid  takwfire 
and  deposits  fiuot;  hut  if  tho  action  be  slow,  and  nltimately  aaaiMd  by 
heat  and  .sunshine,  tho  chloride  of  erhvl  i.4  con\'ertpd  into  the  snbstHatitiH* 
products  C*H*Cl«,  C*H*C1\  C*HH;I*,  <>HCl».  and  finally  into  sesquic^lori* 
of  carbon.  C*C1*.  (Regnanll.)  — Chloride  of  othyl  expowd  to  the  sua  io 
ft  lK>tUu  fillet!  with  dry  chlorine,  tak^s  fire  after  a  few  Hoeonds,  and  harM 
with  a  red  flame,  which  spreads  from  below  upwards,  drpn^iiing  HMfoaal 
and  brcuking  tho  llask.  If,  on  the  other  hand,  the  liquid  in  thr  at 
of  chlorine  he  exposed,  first  todiffused  daylight  and  nfterwanl*  i'^dr 
<hine,  it  is  converted  by  degrees  into  sesquichloridc  of  car'  Trftt^ 

Ann.  Chim.  Phys.  C4,  328.) — In  weak  daylight  chlorine  :.-  v  up^a 

hydrochloric  ether;  but  if  the  action  be  set  up  by  expoMirrr  to  the 'Wi 
for  u  nhnri  linie,  it  will  go  on  by  itself  even  in  the  dark:  and  in  davliftit. 
if  the  hydrochloric  ether  is  in  circw",  the  cnmpouml  i  nf»! 

This  compound,  if  cxjto.sed  to  the  further  action  of  n  ■  .^jit 

light  unci  afterwards  in  sunshine,  ie  converted,  first  into  C^lil'l*,  th*^ 
into  C*HH;1*,  then  into  C*HC1\  and  ultimately  into  CH?n  (BegnaoJi, 
Ann.Chim.  Phy»,l\,^$5); 


\ 
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^^^^^^"         c*H*ci»  +  2a  =  cni»cp  4-  UCI; 

^^K  C*H'CI»  +  2a  ^  C*mCi*  +  HO: 

^^  cni-(:i<  +  2a  =  c*H  ci»  +  Ha; 

c*H  CI*  +  2CI  =  c*cr'     +  ncii 

For  farther  detavU  see  the  substitation -compounds. 
4.  Cold  ntiric  acid  of  sp.  gr.  IS,  eserta  no  action  on  c)iloride  of  ethyl; 
wlien  the  vapour  of  that  compound]  is  passed  through  the  hoiliog  ncid, 
hydrochloric  acid  is  evolved,  tugetLcr  with  u  ^iiiall  quantity  of  nitrous 
ether.  (Th^-nard,  Boullay.) — 5.  Anhydroun  sufphuric  acid  abcorhs  the 
vapnur  of  hydrochloric  ether  ahundanilyt  and  convert*  it  into  a  liquid, 
which  fumes  in  the  Hir,  boils  at  130%  and  parses  over  partly  undecom- 
pueed,  whilst  the  refeidue  turns  hruwu  and  gives  off  sulphurous  acid.  If 
tlie  funiint;  liquid  he  mixed  with  water,  an  oil  separates  out,  \rhich 
is  hut  little  heavier  than  water— smells  like  garlic — excites  a  copious 
flow  of  tears  —  dissoUes  iodine  and  is  coloured  purple  therebvj  and 
dijsoWe^  sparingly  in  cold,  hut  much  mure  abandanily  in  hot  water, 
forming  a  solution  which,  if  the  oil  has  been  previously  well  washed, 
preeipitutcH  silver  but  not  baryta  salts.  Tho  watery  liquid  from  which 
the  oil  has  separated  coutainsan  acid  analogous  to  sulphovinicocid,  which, 
if  mixed  hot  with  aqueous  chloride  of  barium,  j'ielns  silky  need  lea  of  a 
baryta-salt  on  cuoling.  (Knhlmann,  Ann.  Phai-m.  33,  108.)  —  Oil  of 
vitriol  likewise  ahtorbs  vajwnir  of  chloride  of  etiiyl.  but  does  not  afterwards 
^cld  an  oil  ou  addition  of  water.  (Kuhlmanw.)  Oil  of  vitriol  doee 
Dot  exert  any  dccorapOMug  action  at  medium  temperatures,  but  when  tho 
vapour  of  hydrochloric  ether  is  pafi^e4l  through  it  ut  a  high  temperature, 
hydrochloric  acid  gn^  is  evolved  (Thenard),  together  with  oleilaul  gas 
and  ultimately  also  with  sulphurus  acid.  (Boullay,)- — 6.  In  an  aqneous 
AolutioD  of  uiiroU  f]f  fUvet\  chloride  of  ethyl,  whether  in  the  gaseous 
or  liquid  state,  forms  no  precipitate  at  tirbt.,  a  very  slight  one  after  an 
hour,  and  even  in  three  mouths  hut  a  pmall  quantity  of  chloride  of 
silver  (Theoard,  Boullay) i  according  to  Thenard,  it  acts  in  a  precisely 
similar  manner  on  mercurous  nitrate,  hut  according  to  Boullay,  it  imme- 
diately throws  donn  a  large  quantity  of  calomel  from  a  solution  of  that 
salt.  — 7.  Ammoniacai  f/as  and  the  aqueous  solution  of  ammonia  act  but 
very  slowly  at  ordinary  temperatures  on  chloride  of  ethyl,  either  in  the 
ga^»eou6  or  liquid  ^tate,  taking  up  a  small  quantity  of  chlorine  from  it. 
(Thenard.)  5  pts.  of  aqueous  ammonia  take  all  the  chlorine  from  2  pts. 
of  chloride  of  ethyl  in  the  course  of  a  few  days.  (Boullay.)  A  mixturo 
of  1  vol.  chloride  of  ethyl  vapour  and  2  \u\.  ammoniacai  gas  heated 
over  the  flame  of  a  ppirit-Ianip,  soon  dirainiEhcs  in  volume^  deposits  a 
large  quantity  of  nal-ummoninc,  and  after  being  heated  for  some  time, 
leaves  a  mixture  of  ammoniacai  and  oleliant  gas.  (Dumas  &  Staa,  Ann. 
Chim.  FhtfB.  73,  \5ii  also  Ann.  Fkarvi.  35,  163):— 
CnPCl  +  NH»  =  C*H^  +  NH«a. 

8.  Aqueous  potash  at  ordinary  temperatures  takes  but  a  small  quantity 
of  cbloriue  from  chloride  of  ethyls  even  in  tho  coarsu  of  three  months. 
£ven  when  the  rapour  is  passed  for  15  hours  through  potash-ley  heated 
to  80'',  only  a  email  quantity  of  the  hydrochloric  ether  is  decomposed 
and  a  smnll  quantity  of  chloride  of  potassium  formed,  but  no  alcohol. 
(Thruurd.)  Acconfing  to  Boullay,  the  vapour  of  hydrochloric  ether 
passed  through  a  bent  tube  into  potaiih-ley  heated  in  a  tubulated  retort 
jtf  almost  wholly  decomposed,  so  that  chloride  of  pota^simu  is  formed 
and  alcohol  having  tho  taf^tc  and  smell  of  rum  distils  over: 

c*aH:i  +  no  +  ko  -  c*hk)»  +  Ka. 
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A  saturated  alcobolio  eolation  of  potash  deoompoma  hydroelilorie 
between   M''  and  25%  more  rapidly   than  aqueous  potash,  beginning 
fact  to  deposit  chloride  of  potassium  after  the  lapse  of  24  hours:  hoi 
decompoditiou  is  not  complete  even  in  S  days.  (Th^nard.) — A  mi 
of  alcoholic  potash  and  bydrochluric  ether  euclosed  in  a  strong  ^lasa 
and   lieated  to    100%   deposits  chloride  of  potassium  and    forms 
containing  common  ether,  (Balard»  X.  Ann.   Chim,  Phf^s,   12, 
When   vapour  of  chloride  of  ethyl  is  passed  throagh  a  tube  in  w 
Diixtare  of  lime  and   hydrate  of  potash   is  gently  heateil,   chlorid 
potassium  is  tibtainod  together  with  very  pure  olefiont  ^nis.  (DumajE 
Stiia.) — 9.  Vapour  of  chloride  of  ethyl  parsed   into  a  heated   alcohol! 
solution  of  protosufphiili;  of  pota»sium,  is  converted  into  sulphide  ofelh 
similarly,  with  an  alcoholic  solution  of  sulphide  of  hydrogt^n  and  pot; 
sium^  it  forma  mcrcaptan.  (Regoault.) 

C^H^Cl  +  KS  «  C'H»S  +  KCli 

and 

OHKn  +  KS.HS  =  C^H^S^  +  KCL 

According  to  Lowig,  the  mixtnre  of  cMonde  of  ethyl  with  proto«iilplu 
pentasulphido  of  potassium  deposits   chloride   of  poiaAainm  ana 
protosulphidc  or  pentasulphidc  of  ethyl  :  e.  g. 

C*11*CI  +  KS*  ==  V^W"^  +  KCI. 
10.  Potauium  acts  rapidly  on  chloride  of  ethyl,  prwlucin^  an  evolvti 
of  heat  whereby  f>nrt  of  the  ether  is  volatilised  with  cbuTlttion.  If  tl 
pot.i«sinm  l>c  freed  by  repealed  pressure  from  the  crust  which  forms  ui 
it,  the  whole  of  it  is  ultimately  converted  into  a  white  powder, 
powder,  when  subjected  to  dry  distillatiou,  gives  off  oombastiUe  gaam 
leaves  a  carbonaceous  residue  which  immediately  burns  away  on  «] 
to  the  air.  It  dissolves  in  water  with  evolution  of  hydrogen,  formiif 
li<piid  which  coutains  a  large  tjuaotity  of  (.'blorido  of  potasffiam: 
shaken  up  with  this  liquid  dissolves  out  an  oil  which  remains 
when  tlto  elber  is  evaporated  in  vacuo,  but  likewise  evaporate*  il 
when  left  for  some  time  in  the  vacuum.  This  oil  has  a  peculiar  odoor,  ft 
soapy  and  somewhat  buruing  taste^  and  bunib  with  a  bright  flame.  TV* 
white  powder  contains  carbon  and  hydrogen  in  the  pro|K>rtion  of  >i'  * ' 
p(8.  to  I7'2l  pts.;  therefore  in  the  proptirtion  of  othyl,  C*H*.  Hcxj'-  '- 
white  powder  is  KCI-|-K,C'H*  (etbylide  of  potassium},  and  tho  ^i  • 
perbaiis  a  hydrate  of  ethyl.  (Liiwi^,  Poff^.  45,  346.)  —  FormaiKii  ' 
tho  wnite  powder,  according  to  Lowig: 

Cnrn  +  2K  «  CMl*K  +  KCI; 
of  the  oil : 

C*H*K  +  2110  =  C^HSHO  +  KO  +  II. 

Gorhardt  (CAim.  orff.  3,  226),  represents  the  fornmtiun  of  tho  wtw 
powder  by  tltc  sanio  equation,  but  for  that  of  the  oil  he  gnrci  1^ 
following : 

C«H'K  +  2I10  «  C*n*  +  HO.KO. 

[or  more  ►hortly  :  C^II*K  +  HO  -  t^^H*  +  KO. 

This  hyilrocarUnn,  C^ll^*  i«  not  otherwise  known  fit  may  be  FrtnkUa4'«  M*^ 
of  ctkvl);  but  hinct  il  conUini  2  At.  II  more  tliaii  rthylciie,  it  stipuld,  nvuiwi* 
(lerlmrdl'A  own  pntiriples,  form  s  stitl  more  iKTmnnent  e**  *"^'  "^'•1  ih*  fonnvk  CV. 
IIO  in  very  iniprobnblr,  bolh  from  viuiUar  cunfidcratioii'-,  '^mit  of  the  «■** 

nutnbrr  of  »tom».     Cun  the  oil  be  winc-oil,  Or  stiolhrr  pui^  pauail  uf  atktl^' 

For  lh(^  dcri^iun  of  tlii*  iju^^tion.  it  i«  above  all  things  tir<-r»Mir]r  to  «amt«ia  mi^ 
Uu>  hyilioici'ii  rvulvol  on  diuolring  the  white  jtowticr  in  water,  U  ka  mrotaal  ooMllbMK 
of  it,  or  wbothcr  it  proceed*  from  ibc  action  of  fre«  potaMium  luUed  with  ic]. 
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Comhinatifm$.  Cliloride  of  etliyl  Jissolvea  iu  50  pt«.  of  water 
acronling  to  Gohlen,  ami  in  CO  pts.  according  to  Pfftff;  1  vol.  water  at 
IS^"  absorbs  1  voL  vapour  of  liydroWiIoric  otlier.  (Thenarrl).  The  solu- 
tion, which  hu£!  a  sweet  and  powerful  taste,  does  not  act  cither  on  litmus 
or  on  a  solution  of  silver. 

I*entachhridc  of  Antimont/  absorbs  the  vapour  of  chlnrido  of  ethyl  with 
evolution  of  heat,  and  forms  a  colourlc^a  lif|uM  wh'u^h  funics  in  ihc  air, 
and  in  a  dry  atinosphero  solidifies  to  a  crystalline  inassj  this,  however, 
gradually  bccouit'*  liquid  and  brown,  and  slowly  deposits  crystals  of 
tcrchlorido  of  antimony^  wbcreu]ioH  water  throws  down  a  brown  oil  from 
the  brown  motber-li<juid.  (Kublinann.) 

Bichloride  of  Tin  likcwiso  yields,  with  evolution  of  heat,  a  liquid 
which  fumes  in  the  air,  and  when  set  aside  over  lime  under  a  bell  jar  con- 
taining air,  effloresces  on  the  cd^c  of  the  ba«iu  iu  plunioso  vcgotaliona. 
Water  decomposes  the  compound,  gepa rating  part  of  tlio  ctber  in  tho 
undecomposc<l  statCj  and  if  tho  compound  is  not  recently  prepared,  pre- 
cipitating a  wliite  substance,  probably  binoiido  of  tin.  (Kuhlniaun.) 

Sfsquichloiide  of  Iron  in  dry  air  forms  with  chloride  of  otliyl  a  com- 
pound which  cryBtallizfs  indisLinctly,  and  from  whicli  watt-r  llirowa 
down  n  largo  quantity  of  ferric  oxido  and  separates  hydrochloric  ether. 
(KublmnuD,  Ann.  r/utrw.  33,  108.) 

Chloride  of  ethyl  agitated  with  aqueous  torchloride  of  gold,  docs  nut 
take  up  any  chloride  of  gold. 

Chloride  of  ethyl  mixes  in  all  proportions  with  Jtther  and  Mcokol, 
Fmm  the  latter,  according  to  yuncko  {ilr.  Arch.  4,  265),  it  may  be 
separated  by  neutral  tartrate  of  jMitash. 

Chloride  of  elliyl  didsolres  oils  both  fixed  and  volatile,  also  KCveral 
resins  and  colouring  matters,  e.  fj,  coccus-red. 
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ScHCELE.  OpttKCfiht,  2,  ]3o.  —  \V'j:6TKLWD,  AV.  Chcm,  Ahhandl.  1,2,  57. 
—  Trommsdorff,  >SWj*t.  ^.  3,  378.  —  Gehlen,  -^i.  GfU.  2,  227. — 
Thenard,  Mhn.  de  la  Soc.  d'Arcuei/^  ],  147;  2,  25.  —  Beutiiollet, 
Ann.  Chim.  Ph/s.  1,  426.  —  Robiquet  &  Colin,  ^h«.  Chim.  Phy$. 
2^  208.  —  Desfretz,  Ann.  Chim.  Phy».  21,  437.  —  A.  Vocel, 
Katin.  Arch.  7,  343.  —  Pfaff.  Schw.  55,  204.  —  Liebig,  Mag. 
J'/tarm,  34,  49. —  iinn.  Pharftt,  1.  :i21;  ulgo  Pogy.  24,  244,  aud 
284. 

Schirfre  Sah'dtfter,  tchw?r«  Salrnaphfha,  ichirer&a  SalzOl,  Chlordthrr,  Ether 
ehhrique.  —  First  prej  arod  by  Scheele  iiiid  Wtstrutnb.  Produced  by  tlio 
nctiou  of  chlorine  on  considerable  quantities  of  altiohol  or  ether;  according 
to  Wohler,  also  in  the  dccouipueitiou  of  alcohol  by  tblorocbromic  acid. 

Preparation.  1,  Cllorino  gas  evolved  from  35  pte.  common  eah, 
9  ptH.  manganese,  IG  pts.  oil  ot  vitriol,  und  Hi  pts.  water  is  passed  into 
(I  ptH.  alcohol;  and  the  resulting  coniptiund  ctlitr,  wlii<li  omountM  to  {  of 
the  alcohol,  is  j)UriCcd  by  water  and  |>olasL.  (bchceic,  Ibenard.)  Vt^cl 
saturated  the  alcohol  v,iui  chluriuo  without  heating  it  (iu  >\hicU  ca^e  tl;u 
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a.M^i'.^n  of  irator  throw?  down  but  a  small  qaantity  of  the  oompooDd  ether'. 
r.i'.;:nUn\«  with  carlwnato  of  lime,  distils,  ami  throws  down  th*»  compi^Qad 
other  fn,>m  tho  distill:itc  hy  addinv  2  or  3  vol.  of  water.  Pfaffsatantes 
o-.v.l  r,\v^.-.l  of  sp.  cr.  0*828  with  chlorine  gas;  remorps  the  free  chlorine 
Vv  '.-r    [  a::,l  ih?  livJrochloric  acid  by  chalk;  decantd  the  layer wf  beiTT 
^  y.;r  •:hi.  r!o  o:".or  which  rises  to  the  top,  and  washe^i  it  rf*peatedly  vitl 
waiiT    :i^\-':!i'  o:hor  however  remains  mixed  with  it.  —  Liehi?  sntanw 
'*':.'  5\v;;..;  wish  chlorine  at  ordinary  tcmperatares.  mixes  it  with  an  **-^mI 
r.-.Vii  ,-f  w.-iwr.  ar.d  without  separating  the  precipitated  oompoiind  Piher. 
.si;>  ;^-- ':  rt:;«-*;v  p-::ndo<]  manj^nese,  which  appears  to  di^olve  at  fir$t 
r.  -  -.  7-  .\  .^ATK  jrsvn  li.jnid;  hot  in  a  few  seconds   this  liuuid  chmjw  to 
"  ^- :  '.  7.  «-r.  Av. :  inVi-nic*  heated,  so  that  it  takes  fire  and  burna  with* 
T^x;  ^^r.:--   ::r.'i-^>5  :rie  vo**ol  l»e  surrounde«l  with  cold  water  or  ilie  mixture 
.-.::xi  ;h:-7fw  :"r..     I:' the  mixture  be  then  distillctl,  acetic  ether  pi»^ 
.■'■;■:  r.r*i,  \'^^r.  vr.^\  -t'u:ral.  heavy  hydrochloric  ether,  and  at  lart  C*C1' 
'>•   >   ."  Tr.">-     !.  r'i-  z      -2    Soheele  saturates  3    pts.   of  alcuhol  w;ifc 
:--vv"  :  .-  .'.  ■  i  ^s  fv.^Ivod  from  2  pts.  common  salt  ami  2  pi-,  st!- 
'.  -    •  ;  f.:-.\.  fi:..\  .;.>::'s  ::.:*  alcohol  with  3  pts.  of  manganese.  —  3.  Scbrtl* 
*".  *     -.'■.:>. :"  i'.^  "r. ;".  w.::j  I  pt.  oil  of  vitriol,  3  pts.  of  common  fait.  laJ 
:  .   ^   .:'-',---."  ^''»:"  — ^Vi^trumb.  3  pts.  of  alcohol  with  1   pt.  oiltl 
*     -        :  ::>   .-.  r.-.-.:  r.  *.^1:,  an  I  1  pt.  manganese.  —  Trommsdorir.  •">  |H-*- 
.  .-  ■      -••*:•.:.•  ".  .:*  v':r:.ii.  2  ptJ».  common  salt,  and  ^  pt.  maoiMDeN; 
;.>   .'.-.\  ::  ".  -w.ih  10  pt^.  oil  of  vitriol,  13  ptfl.  commoDal:. 
V  -.'.-.•■■,;■  s;-      Tr.o  c^^m]xmnll  ether  is  sejMirated  from  the  di#ii'- 
.    . :'  ft.i::?.  .ivA  :rom  free  acid  by  treating  it  with  mv- 
.  .      -   s    . .    r      :"  V  :;,>h  —4.  Brujrnatelli  fSc/ief.  J.  7,  100)  dirf.i* 
-  •      -  :*:   *'•.:.  » :1  of  viiriol  and  2  pts.  chlorate  of  putash. — 
..     K  ;    ■..-;:  \-   Colin.  pa*s  chlorine  gas  through  eih* 
:r.\-*.l  r\*  other  with  water. 

-    ..    :'    v.      "v  li-iuid.   of   sp.  i:r.    ]'*\>i4  iTfitf.-. 

:.  ■      "    .  *  _■        K:  t'r.ciin::  pitwer    rOtji»«5  'IV-iiL- 

■    -    .-.  ■  .;.;-.  it  I'"ii>  boh'W    IdO   ;  :i-v:i-' 

..    :'.  ■■   ":•-  ;::.^  j^iiiit   i*  varialilo.     Hu- j  i  ■-- 

"v    ;:.;.:    :  :.;tr»'U^  oiIht.  but.  ar.-nrli!!;' • 

:'■ .,:     :'  tl.o  i>\\  of  uletiaut  '^x-*.     Hsf  »' 

.    ■    -  :■::::  when  ja-sso^l  ilin>iii:h  a  n>M  ■ 
.  ■      :■.: ':.   — 2.    Burn>  wiili  n  ::r(..E  .  ■ 
-  ;•   :\  -.1      If  thorrlon*  tln'  ri.ii:'. 
-.  N   .   ■    .'.  V  *:  1  r»'    i=»    Liflii;;.  pr«v;|'i  a'"  ' 
\     -   ".    ;     '  _V*  in   i'"':it:n't    w:li  v\.\'^'' 
:  -^     ■  y  'it.i'  "■JM'-ii  —  I'":'  i::  ' 

.  —  ..•  :    s  (•  ".ivfrird  ititu  a  ih  ''1*  i 

I--".'        4     l>tVi>nijMtsi*.-  'U '■'•'i'-^' 

■  -■      T  >.v  i-*.'l'.M>ri<' arid.   iTlnnur.i.    ■ 

-  .'.Arr-'i  byoil  of  vitri'»l.  «'""^' 

.    A    V  '    ■'■    I  :•  [art'ii  by  ,  1  ■  I-  •    " 

^       ,  .      .         *         ,  .  -  .  \f.  "  t-i  r»*:.|  i»:l  i»f  vitriol,  j'--" 

U  i-.-  .  ^    .        ^     ■.•••■  '.  rr'.'^:.:x*  arid  :::v.;  on  h*'atiiu'  '\ 

.»v   ^  .•■  :   .  .■>       .'•    -   -.s"  >-i»  ji>>i!ed.  and.  :iU'Vi' I'"''- 

»»vw.  ^.    .  ..'    •      ^    «  -  •  :-'  ■:  '        «.    When   iIk  '  I"-': 

^  5-\    /.^    *  *'  ■  ••■'     ■■"■    "     "  *"■  "  -'  T>-t>-N  -tn.!  diotill**d.  it  f'»«^ 
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a'  white,  oily  liquid,  and  afterwards  water  free  from  alcuhol;  the  dry 
residue  when  iguited  gives  off  an  empyreumatic  odour  and  yields  a 
needle-fihapod  subliuiato,  wbicli  bums  and  pro<luces  bydroclilorio  acid 
(chloride  of  carbon));  there  remains  cbarcoal,  chloride  of  putasaiuni,  and 
potash.  (A.  Vogel.)  The  dry  residue  contains  a  brown  resin  (Liebig.) 
Heavy  hydrochloric  ether  ]}laced  in  a  retort  together  with  hydrate  of 
potash  becomes  strongly  heated,  boils  violently,  and  gives  off  a  peculiar 
oily  body  different  from  itself,  having  a  density  of  1074  aud  boiling  at 
104^  A  mixture  of  heavy  hydrochloric  ether  and  alcoholic  potash 
deposits  chloroform  in  oily  drops  on  the  addition  of  water.  (Liebig.)  -» 
The  preparation  (5)  treated  witli  au  aqueous  solution  of  carbonate  of 
soda  is  gradnally  reduced  to  -J-  of  itij  volume  and  assumes  a  yellowish 
tint;  if  the  residue  be  mixed  with  potash  and  evaporated,  a  large  quantity 
of  carbonaceous  matter  separates  from  it,  and  the  soda  and  potash  arc 
found  to  have  taken  up  a  considerable  quantity  of  hydrochloric  acid. 

iBerthoUet.)  —  (5)  is  more  easily  decomposed  by  aqueous  alkalis  than 
>atch  liquid.  (Robiquet  &  Colin.) 

Combinations.  —  Heavy  hydrochloric  ether  dissolves  very  sparingly 
in  water.  Two  drops  of  it  placed  in  an  ounce  of  water  take  several  days  to 
dissolve.  (Yogel.)  —  At  ordinary  temperatures,  it  dissolves  a  large  quan- 
tity of  phosphorus.  —  In  alcohol  it  dissolves  in  all  proportions,  and  ia 
partly  precipitated  from  the  solution  by  water.  The  ordinary  Spiritus 
talis  dulcis  is  a  preparation  of  tin:]  kind.  It  dissolves  in  all  proportions 
in  ether. 

Despretz  regards  heavy  hydrochloric  ether  as  a  compound  of  1  vol. 
chlorine  gas  with  2  vol.  olcfiant  gas;  according  to  A.  Vogel  it  is  identical- 
with  Butch  liquid  (p.376);  Berthollct  also  regards  the  heavy  hydrochloric 
ether  prepared  from  common  ether  as  a  compound  of  chiorioe  with  oleliant 
gas;  according  to  Robiquet  &  Colin,  however,  the  product  obtained  from 
alcohol  or  common  ether  differs  from  Dutch  liquid  by  a  stronger  and  more 
nnplcasant  taste  and  odour,  greater  volatility  and  inflammability,  and  by 
being  ntorc  easily  decomposed  by  alkalis  and  carbonized  by  oil  of  vitriol. 

Heavy  hydrochloric  ether  is  probably  not  a  peculiar  definite  ci>ni- 
pound,  but  a  mixture  in  varying  proportions  of  acetic  ether,  aldehyde, 
chloral,  and  perhap.s  also  Dutch  liquid,  &c.  —  Liebig  {Ann.  l^harm. 
14,  137)  found  in  it  a  large  quantity  of  aldehyde,  which  is  perhaps  tho 
cause  of  the  formation  of  resin  by  potai^h  and  tho  charring  by  oil  of 
vitriol ;  the  chloroform  which,  according  tu  Liebig,  separat  s  out  on  the 
addition  of  alcoholic  potash  and  subsequently  of  water,  points  to  tho 
presence  of  chloral.  —  Re^rnault  (Ann.  Chitn.  Phys.  71,  421)  suggests 
also  that  it  contains  C'CUPO'  and  C*CI*H*0», 


Monochlorinated  Hydrochloric  Ether.    CM1*CP  =  C*C1MI»,HM 

Reonault  (18S8).     Ann.  Ohim,  Thys.  69,  193;  also  Ann.   Phann. 
33,  310;  also  J.  pr.  Chan.  19,  195. 

Ei^fachchlwhaltiger  Chhncasgerstoffdther,  Bichiorvinafer,  Aldehydchhridt  Ether 
kfdrochiorique  monochhivrf. 

Preparaiion,     The  apparatus  used  is  the  same  aa  that  for  the  pre- 
paration of  monochlorinated  methyl-ether  (VII.  289),  excepting  that  only 


376  KiBTua:  noun  vacum  €m^ 

MrWoalfe'kWttlek 

vhkiee.     IbUok 
p%  vUcfc  nrt  Mt  Wis 


Wtd^  vUkt  the  MR  Toklife  OH^CP 
tbeiwd&flaiMaHUvitfciee.    TV 
at  leut  «t  the  Upmaaag  of  tlie 

cvn  m  twifi^t.    TW  Bond  nOectoa  m  Ah 
widi  vster;  awl  if  die  cUoriae  kas  BOt  Woi 
aefacBllj  ao  OH^CP  kai  Wm 
ia  alM  vaahed;  tk  vUe  ii  tkea 
Ifaca  ia  eoalact  arhk  baiat  fine,  to 
the  im  Mrtioa  «f  the  diMiDate  vUck  wf 
tke  bit  which  Mar 
(Bcsaaah.) 


atir.    Boibat&r. 
gai^  aad  hai  a  nreefty  icrf 


4C.- 

»-•    »    S4-»    S«-43 

4H   

4-«              4-«                  4-U 

>n 

TM        71-fis          n-u 

1   —  s-aa 

XoBodiloriBaicd  hTdrochlOTic  Mhcr  dtsuIM  vith  alcoholie  pttafc 
paoec  oTcr  for  the  mosi  pan  anali^nrd.  Bat  the  teudae  coataiasa  imII 
^aaatitr  of  chloride  of  potassinai.  mad  oa  additioa  «f  vater  depoatt  i 
hroim  ftickj  resik.  profaablj  resaa  of  ald^rde.  —  It  laar  he  dutHM 
aadecompoccd  ia  eoatact  with  potassaa,  the  BKtal  retainia^  iti  Intit. 

Sloaochlonisaxed  hydmehloric  ether  h  distxa^ithed  fron  Datdh  ItfuJ 
vhieh  K  Momeric  viUi  it,  br  iu  smxlWr  Fpecific  ^rarit  j,  lov«*  ht&a^ 
point,  and  difficult  d<:c«mpi«>l>:liiT  br  |f«L>ta$h.  Recnaolt  assigas  to  it  tk 
formahi  C*U*CI*  and  to  Pcich  l^oid  the  fommU  OH^JlCL  Moit 
probablr  the  ether  U  CHri=H-J{\  aad  the  oil  ^ther  OHTUia,  tf 
kcvaaait  mppode«.  or  erea  OH*.CP.  According  to  this  riev,  conMi 
ether  woald  be  C>UH),H'  and  chlonde  of  ethri,  OUHn^'- 
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DciMiX.  TaM^nrTK.  Boxpt  &  LArvcKiJiK'MMi.    CML  Jaa.  1793. 

2.  200. 
IU>BwrCT  A   CoLLV    jNfl.  Chim.  Ajra.  If  337;  %  199;  alw  Ato. 

>IoKi>.     A^m.  Ci-M.  i»i.««.  4:2.  K5j  aho  Sdtt.  99,  473;  abo  F^- 
\?.  61. 
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LiEBic.     M<t^.  Fharm.  34,  4D.  —  Ann.  Fkarm.  1,  213;  9,  20j  ^UoPogg» 

24,  275;  31,  340. 
OuHAs.    Ann.  Vhim,  Phy%,  48,  185;  also  Pogg.  24,  582.  —  Ann.  Chim, 

Pky$.  56,  145. 
Regnadlt.     Ann,  Chim.  Phys.  58,  301;  r1»o  Ann.  Pkann,   14,    22. — 

Ann.  Chivi,  Phys,  69,  151;  dao  J.  pt\  Gfiem,  18,  80.  —  Ann.  Phann, 

28,  85. 
Guthrie.     Sill.  Amer.  J.  22,  105. 
IiAURENT.     Ann.  Chim,  P/iys.  63,  377;  also  Ann,  Phai'vi.  22,  292;  also 

J.pr.  Chem.  11,  232. 
Xfdwio  &  Weidmann.    Pogg,  49,  123;  also  J.  pt\  Chan.  19,  42G. 

ThttcA  Liquid^  Oei  dn  Otentuffendtm  G/ttm,  Otl  de*  Qibildenden  Ga»f»,  holJiiri' 
diichejt  Oei  Oder  FtwiMiffkfil,  ChlorUlher,  Chhrkohlenwautratoff,  VhhriUherint 
Chlorelayi,  Ltqvenr  des  IJol/andatM,  Huile  du  gas  alejiarti,  Chiorkydrete  de  CMorure 
d*Aeelyie  [A'crin*.]  —  Discovered  in  179.1  by  the  four  Dutch  chcmisU  above- 
mcutiuued. 


Formation,  Chlorine  atiJ  olefiunt  gas  mixed  toffother  at  ordinary 
temperatures,  and  either  exposed  to  li^Ut  or  in  the  dark,  slowly  condcn«o 
in  e<)aal  volumes,  and  form  an  oil;  the  condensation  is  attended  with 
evolution  of  heal,  — The  gases  do  not  combine  when  qiiile  dry.  Either 
water  or  snliihuroua  acid  must  he  present;  in  tbo  latter  case  the  oil  id 
taken  nj>  liy  the  clilurosulphuric  acid,  SCIO^  formed  at  the  aime  time. 
(Regnanlt.)  —  When  the  oil  is  formed  from  olefiunt  gas  whicdi  has  otily 
beeu  purified  by  potash,  and  therefore  may  elill  contain  vapour  of  ether; 
a  largo  quantity  of  by'ii*ochloric  acid  is  produced  at  tlio  panic  time. 
(Murin,  Liebig,  ^/ui.  Pharm.  1,  213.)  —  Wlieii  brougbt  together  in  the 
dry  st'ite,  the  two  giises  do  not  appear  to  act  upon  one  another  at  first, 
but  afterwards  they  condeiit^e  into  an  oil  with  evolution  of  heat,  and 
without  perceptible  formation  of  hydmohloric  ncid.  But  when  they  are 
moist,  hydrochloric  acid  and  sisrjuichloride  of  carbon  are  always  formed, 
even  when  the  olefiaul  gas  is  in  cxccm;  and  iu  Ihibcasc,  100  vol,  cliloriuo 
combine  with  only  70  —  88  vol.  olefiant  gas,  hccau.se  part  of  the  chlorine 
afterwards  converts  part  of  the  resultintr  oil  into  hydrochloric  acid  and 
eesquicbloridc  i»f  carbon.  (l>umas.)  —  When  oletiant  g:iw  perfectly  dried 
by  oil  of  vitriol  and  caustic  potaeh  is  mixed  with  chlorine  previously 
washed  and  not  in  excess,  a  large  ipinutity  of  liydrochbtric  acid  is  formed 
during  the  whole  of  the  ]trocess,  and  yet  there  in  no  serfquichloride  of  car- 
bon produced.  (Rpgnuult.)  —  Even  when  two  bottles  of  efjuiil  size,  tbo 
one  tilled  with  o!efiant  gas  perfectly  freed  from  othtT  ami  ulcidud-vaj^our, 
and  the  other  with  chlorine,  are  connected  by  a  glasd  tube  2  inchcji  long 
and  1  line  wide,  ao  that  combination  can  only  take  place  very  slywly 
through  this  tube,  a  large  quantity  of  hydrochloric  acid  is  formed  after 
'J4  huurs  in  both  bottles.  (Licbig,  Pogg.  31,  340.) — Johurtton  (Phil. 
M'lg.J.  17,  2;  aUo  J.pr.  V/iem.  ?.i,  11 '>)  endeavours  to  explain  thia 
formation  of  hydrochloric  acid  by  the  improbable  as^uinptiun  that  chloro- 
form is  produced  tit  the  .same  time  : 

2C*H*  +  lOCI  -  C'H^Cr  +  2C^HCl»  +  2110. 

But  if  that  were  the  case,  the  composition  of  the  rnsaltjng  oil  would 
bo,  not  C*HH:1'  but  C»H*CI*  +  2C»HC1\  —  Thi.s  formnliou  of  hydrochlorio 
neid  mayj  as  Rcgiiaidt  has  8ho\vu,  be  very  yimply  explained  by  the  cou* 
sidcniblc  quantity  of  carbonic  oxide  with  which  the  olcliar.t  j:ns  |  re j tared 
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from  alcohol  and  oil  of  ritriol  U  often  oontAininAtod  (p.  163);  for  lUia 
bontcaciii  coniing  in  contitot  witli  tlio  chlorioc,  forms  pbcM^ne  ^s  *I 
ia  tbeD  decoinpu&eU  by  the  water  into  carbouic  and   byiirw^hlorid 
and,  ticconiing  to  Morin,  may  be  detected  even  by  ite  tMloar,  prorided 
gaseous  niixturo  U  not  very  moist : 

CO  +  Cl  +  HO  =  CCy  +  HCI. 


■Iter 


lik«»i 


If  this  aopposition  bo  correct,  nn  equivalont  qoantUy  of  cotboftit 
most  be  formed  at  the  same  time. 

When  the  olefinnt  gas  is  in  excoss,  the  oil  which  oondensos  « 
a  ^royish  white  turbidity  arising  from  admixture  of  wat«r;  hot 
while,    it   becomes  transparent  and    colourless,  more   quickly    if  p 
over  chloride  of  calcium.—  When  the  chloriuc  is  in  excess,  tbc  mu 
oil  hat}  a  i^reonish  yvllow  colour  sirising /rouj   free  chlorine;  it 
emits  suffocating  acid  vapours,  has  a  caustic  t^stc,  aud  gives  up  it» 
of  chlorine    to^^cther   with    hydrochloric   acid   to    water.     (Kobi^Qtt 
Coiin.) 

Dateb  liqnid  is  also  formed  by  the  action  of  defiant  gas  on 
chromic  acid  (p.  1C7),  pentachlorido  of  antimony,  and   protocW 
copper.  —  defiant   gas   pulsed    through    jKnilachroride    of    aiitim 
abundantly  absorbed,  with  evolution  of  heat  and  production  of  a 
colour.     As  the  liquid  cools,  Icrchloride  of  autimouy  crystalliwja  out, 
the  inotbcr-Iiquor  consists  of  Dutch  liquid  still  contaiuin;LC  ^  small  qaool 
of  terclilorido  of  antimony   in  solution.  (Wohler.)  —  Clitaridc  of  cop 
fused  in  olefiant  gas  gives  off  largo  bubbles,  which  taho  fire  a«  they 
aud   burn   with  a  rcil  flame,  forming  hydrochloric   acid  and  t 
carbon.     The  Dutch  liquid  formed  at  the  same  time  is   ullixnai 
Tortcd  into  a    yellowish  oil,  having   an  odour  like  that   of  t 
camphor,   and   a  residue  is   left    consisting  of  metallic  copper 
dichlorido.  (Wohler,  P(>j/y.  13,  207.) 


Inn 
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Preparation. —  By  pajving  large  quantities  of  olefiant  gnu  and  cblahof 
in  about  equal  maases  into  a  gbtss  globe,  as  fast  as  thoy  c^ndcn^n  into  u 
oil;  washing  the  oil  with  a  Hinall  quantity  of  water  to  roniovt*  frf?«  chlo- 
rine aud  hydrochloric  acid;  and  distilling  it  over  chloride  of  calcium  to  frf* 
it  fnuu  water. 

Purijicalion,  a.  If  the  olefiant  gas  has  merely  beon  purified  (»Jf 
caustio  potash,  it  yields  a  greeniiih  yellow  oil,  which  turn^  brown  wba 
treated  with  potasb,  and  is  blackened  bj'  oil  of  vitriol  with  erol«lioB*f 
hydrochloric  acid.  This  oil  is  purified  by  distillation  with  a  Larj;*  ^u»> 
tity  of  water  (the  watery  dibtillate  floating  on  the  tiq»  of  tic 
ihrce-fourtbs,  contains  a  large  quantity  of  hydrochloric  ncii 
ncctic  ciIhtJ;  then  washed  witli  pola>*h-loy,  which  render?  il  tu(Ud«t^ 
with  water  till  it  becomes  clear  again;  iheu  separated  from  the  w&ter,ilaiii 
np  with  6  or  8  times  its  volume  of  oil  of  vitriol,  and  distilled  (vrbciMpo* 
more  hydrochloric  acid  is  evolved,  and  !he  oil  of  vitriol  turns  bwwi)^ 
the  distillate  again  washed  with  ]>oias)i  und  water;  and  l&aUy,  tlhktt 
np  and  redistilled  with  oil  of  vitriol,  which  doea  not  eliminate  hydn- 
chloric  acid  or  cause  the  rosidue  lo  turn  brown.  (Liebig.; — ft.  Tb« 
ololiant  gas  is  allowed  to  predominate;  the  oil  waAbcd  with  vaKi; 
rectified  nlono  in  the  water-hath;  drietl  over  chlonde  of  fWtinwj  w^ 
kept  in  aatato  of  ebullition,  till  the  boiling  point  becume*  sttttiffluiy."* 
Or  c.    The  oil  is  washed  first  with  water,  then  with  pot&ib*ley;  iiiatilr4 
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orer  diloride  of  ealoium,  whereupon  heavy  h3rdrochloric  ether  remains; 
then  rectified  in  the  water*bath,  first  per  se  —  whereby  the  remaining 
portion  of  the  heavy  hydrochloric  ether  is  left  behind  —  then  over 
hydrate  of  potash,  which  becomes  slightly  brown;  then  over  oil  of 
Tttriol,  after  previous  agitation  with  that  liquid;  and  lastly  over  finely  pul- 
verized baryta.  (Dumas.) 

d.  The  oil  prepared  from  olefiant  gas,  which  has  been  purified  both 
by  potash-ley  and  oil  of  vitriol,  is  twice  washed  with  water,  with  which 
it  becomes  strongly  heated  the  first  time,  even  to  ebullition;  then  rectified 
in  the  oil-bath  per  se;  afterwards  over  oil  of  vitriol,  which  becomes 
strongly  blackened;  then  over  hydrate  of  potash;  then  again  over  oil  of 
vitriol,  no  further  blackening  thence  ensuing;  and,  finally,  onue'more  over 
hydrate  of  potash.  The  oil,  which  is  still  somewhat  turbid,  becomes 
elear  on  agitation  with  chloride  of  calcium.  —  e.  When  the  oil  purified 
according  to  (^  is  distilled  four  times  more  orer  oil  of  vitriol  (hydrochlorio 
acid'  being  evoIve<l  each  time,  but  tho  residue  blackening  only  the  first 
time),  and  alternately  therewith,  four  times  over  dry  baryta,  tho  oil  eJ9 
obtained,  (Regnault.) 

Guthrie  frees  the  oil  from  alcohol  by  repeated  distillation  over  chloride 
of  calcium,  then  distils  it  once  over  oil  of  vitriol,  and  mixes  it  with  a 
concentrated  solution  of  carbonate  of  potash.  As  long  as  the  oil  retains 
aJoohol,  ether  passes  over  in  the  distillation  after  the  oil,  and  the  residue 
tnnia  black.  (Guthrie.)  A.  Vogel  purifies  the  oil  merely  by  shaking  it 
op  with  aqueous  carbonate  of  potash,  aud  then  washing  with  water. 

Properties.  Thin,  transparent,  colourless  oil.  Sp.gr.  1*214  (Vogel); 
1-2201  at  T"*  (Robiquet&  Colin);  from  1-22  to  1*24  (Morin);  1-247  at 
18"  (Liebig);  (e)  1-256  at  12=  (Regnault);  1486  (Guthrie.)  Boiling 
point  66-7  (Robiquet  &  Colin);  74-4  (Guthrie);  82  4**  when  it  boils 
alone,  but  at  most  75-66^  when  boiled  with  water  (Liebig);  (e)  82*5°  at 
0-756  met.  (Regnault);  85*85^  (Despreta,  Ann.  Gkim.  Phys.  21,  154); 
(c)  SS""  at  0-77  met.;  (6)  86°  at  0.76  met.  (Dumas.)  Tension  of  vapour: 
0-06265  met.  at  Q-S"*  (Robiquet  &  Colin);  00553  met.  at  12-17°. 
(Despretz.)  Vapour-density,  3'4434  (Gay-Lussac);  (ft.)  346  (Dumas); 
(«.)  d'478  (Regnault.)  The  oil  does  not  redden  litmus.  It  possesses  a 
penetrating,  agreeably  aromatic  odour  and  a  pleasant  sweetish  taste. 
(Deiman,  &c.) 

Liebig.  Dumas.  Regnault. 

a.  b.  c.  d.  e. 

4  C 24-0     ....     24-29     ...     '23'34  ....     24*6     ...     2480  ....  21-50  ....  24*35 

4  H     ....       4-0     ....       405     ....       3-70  ....       4-1     ....       4-13  ....     3-69  ....     406 

2  CI    ....     70-8     ....     71*66     ....     7133  ....     730     ....     7107  ....  7232  ....  71*41 

C*H*CP     98-8     ....  100-00     ....     98-37     ....  101-7     ...  100-00     ....  97-41  ....  99*82 

Vol.  Density.                                        Vol.  Density. 

C.vapoor 4     ....  1-C640  Olefiant-gas....     1     ....  0-9706 

H.gaa 4     ....  0-2772  Cl-gas 1     ....  2*4543 

Cl-gas 2     ....  4-9086 

Oil-vapoar  ....     2     ....     68498  1     ....     3*4249 

1     ....     3*4249 

Morin  concluded  from  bia  cxperimenU  on  Uie  formaUoa  of  the  oil  and  its  decompo  • 
sition  in  a  red-hot  tube,  that  it  is  C^lPCl,  which  supposition,  however,  was  soon  nega- 
tived  by  the  analyua  of  the  oil. 
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DeMmpfttUions.  1.  Tho  oil  passed  tliroit^h  a  white-ltot  tnT>e  fliM 
Wltli  fra^menU  of  porcelnin,  deposits  carbon  in  tlio  tul>o,  aiid  yicUi<l 
mixture  of  0139  voL  of  hydrochloric  acid  cae  aud  SS  01  voL  ofaroJ 
hiistible  gas  which  burns  with  a  bluish  name.  (Uohifjnct  A  ColinJ 
Accordin;;;  to  these  chemists,  100  vol.  of  this  gna  excluded  with  omj 
consume  CG  vuL  aud  proiluce  31  vol.  carbonic  acid;  lionce  it  prooiM 
containH  31  vol.  inartih-gus  and  60  vol.  hydrogen.  If  the  )>orcelain  lofl 
is  heated  only  to  dult  rodness,  2  vol.  hydrochloric  acid  gn^  and  I  ▼■{ 
combustible  gas  are  (pbtuiueJ,  with  depttsititm  of  charcoal.  (iMorin.)  Tm 
corabuHtiblc  gas  remains  nearly  uniform  during  the  whole  docompoeilftjM 
Of  the  gas  obtained  at  tho  beginning,  100  vol.  detonateil  with  oxygfl 
absorb  160  vol.  oxygen  and  form  GO  vol.  carbonic  acid;  of  the  §M 
obtaine<l  towards  the  end,  100  vol.  consume  150  vol.  oxygen  and  p« 
diicc  JO  vol.  carbonic  acid.  (Morin.)  [Hence  we  may  calculate  that  til 
first  portions  of  this  rombuetiblo  gas  cont^tin  60  vol.  mar^h-gas  to  40  rod 
hydrogen,  and  the  latter  portions  50  :  50].  —  2.  The  oil  may  he  aei  m 
Jirc  by  a  Haniing  body,  and  burns  with  a  green  flame  which  deposiu  fl 
large  oimntity  of  soot  and  diffuses  suffocating  vapours  of  hydrocUodC 
acid.  (llub.  k  Colin.)  The  yellowifih  whit«  flame  has  a  green  border  m 
the  bottom.  (Liebig.)  The  colour  of  tho  flame  is  emerald-green.  {Vogcl.}-3 
3.  Chlonne  acts  gmdiialJy  upon  the  oil,  especially  with  the  aid  of  \\^tm 
and  heat,  fonning  hydrochloric  acid  and  converting  it  into  the  «ubftiUM 
tion-compouiids  CMPCP  and  C'H'Cl*,  and  ultimately  into  sedquichlomM 
of  carbon,  C*C1°.  The  oil  exposed  to  the  sun  in  a  bottle  filled  tUd 
chlorine,  is  converted,  with  formation  of  hydrochloric  acid,  into  cnntiH 
of  C*C1*  which  sublime  (Faraday):  i 

Cni^CI-  +  8C1  -  C*C1«  +  4HCL 

Tho  Fame  transformation  takes  place  when  chlorine  is  passed  throng  t^ 
oil  at  a  temperature  near  its  boiling  poinL  (Liebig.)  If  tbo  oil  irawcntxl 
in  water  be  saturated  with  chlonne  in  a  dark  place,  ajid  Ute  etroftgir 
yellow  liquid  then  brought  out  into  the  light,  it  becomes  boated^  lim 
its  colour,  and  gives  oti*  hydrochloric  acid  which  is  absorbed  by  tie 
water.  Chlorine  paseed  through  the  oil  for  two  days  coorert*  it  h>r  lif 
most  part  into  C'H'Ci',  (Keguault,  Ann.  Chim.  I'hys.  6!>,  15».)  If  tlir 
passage  of  the  chlorine  bo  continued,  this  compound  is  contorted  into 
CWCl*.  (Regnault,  Ann.  rhann.  28,  .V;.)  When  dry  chlorine  ^  b 
continuously  pasted  [in  day  light  f J  through  the  oil  contained  ia  » 
Liobig*6  hulb-»jti>aratus,  first  in  the  cold  and  iifterwards  at  u  grntJc  bcai 
hydrochloric  acid  gas  iu  continually  evolved, and  after  three  day»,  tieli^uii 
corijiiibta  for  the  most  part  of  t'fl'CI*,  but  contains  seme  crysUW  ti 
C*Cl*.  (Laurent.)  —  4.  Dutch  li*]uid  maybe  niixe<l  with  oil  of  wsirU 
without  decomposition,  nnd  di.'-tillcd  from  it  at  JUO*^  without  alterataot, 
but  when  dropped  into  boiling  oil  of  vitriol,  it  is  completely  diMrvvH 
without  yielding  a  chloride  of  carbon.  (Liebig.) 

5.  The  oil  imnier^'d  iu  waUr  jiud  uxpo&cd  to  the  sun,  ia  gnilvlh 
resolved  into  hydrochloric  acid  and  acetic  ether.  (Mlt>*horIicli,  t*fi* 
X4,  538): 

30H*CP  +  4H0  -  CH'O*  +  4HCI. 

It  is  only  the  impure  oil  that  yields  acetic  ether,  and  \\  yields  that  ivo- 
diiet  als(»  when  distilled  with  water;  but  the  ptcKcctly  ]iuriiii^  oil,  tki 
tretitod  with  water  either  in  Run^hine  or  by  distitiation.  neither  yieMi 
noetic  ether  iiur  turns  tcuir.   (Liebig,  .inn.   I'harm.  I,  218.) 

C.  Ammoniacal  yds  mixed  with  the  vapour  of  tho  oil  coodaff*  t« 
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Ipl-ammoniac,  vitb  separation  of  a  combustI]>lG  gas  [and  nitro^n  }].  Ou 
the  coI<l  liquid  oil  animoniacal  j^as  has  no  action,  (ftobiqiiot  &  Colin,)  — - 
7.  The  oil  is  but  alii^Iidy  liocoiupuaoil  hy  aqueous  l^otaiiiy  even  at  high 
temperatiire-s,  but  willi  alcoliolic  pii^taaib  it  is  j^railually  rosolvtid  into 
chloride  of  potassium  and  tlie  compaiind  C'H'CI,  wUicli  boiU  even  at 
the  heat  of  the  hand,  (Re^uauk.) 

C'H'CI-   f  KO  =  C^H^Cl  +  no  +  KCI. 

The  oil,  when  dislillod  with  stroujj  solution  of  potash,  passes  over 
undccomposed  at  firtjt;  but  on  the  application  of  a  stronger  !;eat  to  the 
dry  reaiiiuo,  a  few  uooJlea  sublime,  which  aro  inflaniinablo  nnd  yield 
hydrochloric  acid  as  they  burn;  au  empyrcumatic  oily  odour  is  omitted, 
and  there  remains  a  carbouaccuuii  m^xm  which  Ltkcwitie  contains  chloride  of 
calcium.  (A.  Vogcl.)  —  8.  The  oil  passed  in  the  state  of  vapour  through 
a  red-hot  tube,  yields  chloride  of  calcium,  charcoai,  and  dibtinct  crystals 
of  naphtlmlin.  (Regnault.)  Hydrogen  and  carboniu  oxide  may  also  be 
obtained. 

9.  The  alcoholic  solution  of  Prolostitphide  of  potoMiuni  mixed  with 
the  oilj  yields  bimilphido  of  ethylene  and  chloride  of  potasi^ium; 

C'H'CI-  +  2KS  =  C'H'S^  -i  2KC1. 

The  mixture,  when  kept  in  a  closo  vessel,  assumes  a  light  red  colour 
after  some  time,  hut  does  not  fonu  a  precipitate,  even  after  several  weeks, 
perhaps  because  the  reaultin;t?  sulphide  of  ethylene  enters  into  eombina- 
tiou  with  the  undeconiposed  portion  of  the  sulphide  of  potassium.  On 
diAtilUng  otl*  the  nlcohul,  there  remains  a  brown,  dcliquoscent  mass, 
which  has  an  extremely  offensive  odour,  like  that  of  putrefying  animal 
matter;  blackens  when  heated,  giving  ofl'  an  odoui  like  thiit  of  tlie  pro- 
ducts formed  by  heating  sulphide  of  ethylene;  and,  when  diwaolvtMl  in 
water,  yiehls  a  yellowi.^ih  ])reei|»italo  on  oxpoeuro  to  the  air,  and  with 
acids,  a  yellowish  precipitate  which  fuse::)  to  a  brown  resiu  at  lOO";  ittids 
aUu  cause  an  evolution  of  sulphuretted  hydrogen.  If,  on  the  other  hand, 
tho  mixture  of  alcoholic  proto^ulphide  of  potassium  and  Dutch  liquid  be 
immediately  cxpoaed  to  tho  air,  it  becomes  less  strongly  coloured,  and 
yields  a  while  proeipitato  of  C*H*S\  minted  perhaps  with  a  little  sul- 
phur and  C*H'S*.  (Lowig  &.  Weidmunn.)  With  alcoholic  I'ersutphide 
of  potfUiiuui^  in  a  close  vessel,  tho  oil  forms  a  yellowish  precipitate  of 
Cifligio^  That  the  precipitate  doe.-?  not  consist  of  C*H*S«,(C*H*C1«  + 
2KS*  =  C*11SS^ -f  2KC1)  is  explained  by  Lowig  it  Weidmann,  ou  tho 
supposition  that  protoaulphide  of  potassium  is  formed  at  the  same 
time: 

C*H*CP  +  4KSP  ^  Cn^S'o  +  2KS  +  2KC1. 

Tho  Bupcruatant  liquid  assumes  a  reddish  colour,  ]>robnb]y  because  a 
cumpound  of  pratosulphide  of  potassium  with  bi.sulphide  of  ethylene  is 
formed  at  the  same  time.  —  The  mixture  of  the  <<il  with  alcoholic  Penfa- 
eulpfiide  of  potassiuvi,  if  kept  from  contact  with  the  air,  also  yields  after 
awhile  the  precipitate  of  C*H*S"^;  but  if  tho  jfoiita^ulphide  of  potassium 
has  not  been  added  in  excess,  the  supernatant  liquid  remains  colourless. 

C*H'Cl»  +  2KS*  =  C'H*S"'  +  2KC1. 

I       An  alcoholic  solution  of  sulphide  of  hydrogen  and  potasttum  mixed  with 
Dutch  liquid  viohla  chloride  of  potassium  and  hydrusulpbate  of  sulphide 

£leiie,  C*H*S'  +  2HS: 
CUltH  +  2(KS,US)  =  C*H*S«  +  2KC1. 
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The  mixture,  M-bich  remains  colowHesa,  9oou  depoeita  erystalu  of 

of  polaesium,  antl  if  then  dif^tilled,  yields  the  above-men  t: 
together  with  alcohol  and  undecomnofeed  Dutch  litjuid;    t 
remains  in  the  retort  deposits  an  oil  which  solidifies  on  d  ■ 
C*H'^*,  and   is  probably  formed  by  nccces  of  air. —  If   :  tai» 

alcoholic  tiulphidc  of  hydrogen  and  jtotasfiiuni  and  Dutch  liquid  be 
to  the  air^  it  depo&'itd,  to|>ether  with  the  crystals  uf  potasj^ium,  a  tr. 
flocculent  mixture  of  C^H*S*  and  C*H'S*,  which  melts  at  A  geutle  Im 
(Lowig  &  Weidmann,  Pogg.  49,  123.) 

10.  PntriF.siuni  does  not  act  on  the  vapour  of  the  oil  at  ordinarr  li 
peralures;  but  when  heated  in  the  vnpour,  it  becomes  re*l-hot. 
precipitation  of  carbon,  and  forms  apparently  a  small  anaotity 
uophtbnlin.  (Regnaiilt.)  When  heated  in  contact  with  the  liquid  m 
ponnd,  the  potns^ium  bwoIIs  up  to  a  white  porous  mass,  and  j;ive«  off 
continually  increasing  quantity  a  mixture  of  hydrogen  gas  and  vapoori 
C*H»C1  (Licbig,  Ann.  Pharm.  14,  37): 

c*H^ci»  +  K  «  c*hk;i  +  H  +  KCI. 

The  gas  which  gnefi  ofl*  with  the  hydro^n  was  formerly  suppowd 
Liebig  and  Dunias  to  be  olefiant  gus.  —  The  porous  roass  is  saturated' 
undecomposed   oil,  which  wlien   treated  with  water  separate*  oat  is  • 
milky  state,  white  the  chloride  of  poUuwium  dissolves.  (Liebig.) 

Comhinations,  Oil  of  oleBant  gas  dissolves  very  sparingly  ia  Wtter. 
more  readily,  according  to  Morin,  when  hydrochloric  acid  is  prcssat 

At  a  moderate  heat,  it  diseulvee  a  large  quantity  of  PkonkHW- 
(Vogel.) 

The  eolutiou  of  Chhritxiofom^  in  Dutch  liquid  is  heavier  thasotlsf 
vitriol.  On  distilling  it,  the  Dutch  liquid  passes  over  first;  and  if  it  W 
then  poured  upon  apiece  of  red-bot  porcelain,  no  violet  VHDunr-;  urr  p^m 
off.     On  expoburc  to  the  air  for  a  few   days,  it  become:^  xuA  a 

contact  with  cUlorinc  ga6  slightly  yellow.   (Serullas,  ^7«^..  i /Ija 

25,316.) 

The  oil  dissolves  ia  Alcohol,  and  doubtless,  also,  in  many  other  Vk^bo 
of  similar  nature. 

According  to  Deepretn  {Artvi.  Ckm,  Phyt.  21,  4,  3s),  chlon4s  <' 
iodine,  by  talking  up  a  ^nmll  quantity  of  olefianC  gas,  is  roovcrtcd  iits  i 
liquid  of  ttgreenble  taf-te  and  odoar.  which  solidifies  at  0^  in  rtyttaHiM 
laminie;  and  after  taking  up  more  oletiant  gas,  solidifies  at  ordinary  IA 
peratures  into  a  crystnlline  compound.  [Probably  a  mixture.] 


Fluoride  of  Ethyl  P    OH*?  t 

Strong  alcohol  satnrateil  with  the  va]Kior  of  the  acid  eralfol' 
floor  spar  and  oil  of  vitriol  in  glass   vet^cls  till  it  fnm«^,  an4   tl 
tillod,  does  not  yield   any  f'tlirrcMl  product.     If  (be   ■'  \m 

times  charged  with  the  acid  vspourt^  and  distilled  c\  .i«  of  Bi>* 

gaiioM',   a   email   qtiautity  of  an   ethereal   liquid  is   obi^oiH^l,  kaTt||  tt 
odour  like  that  of  nitr*»us  ether.  (Schtcle,  Oputc.  2,  137.) 

3  pts.  of  flnori'itar  distilled  in  a  glass  retort  with  a  mixture  Ikf  S  ft^ 
absolute  alcohol  and  2  pt^.  oil  of  vitriol,  give  ofT  a  gaa  which  imdb  if 
phospburcttod  hydrogen  and  burns  with  a  blue  flame,  cauttiag  fva«i  (^ 
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liydrofluoric  acid,  —  and  a  distillate,  which  Tvhpn  rectifiwl  to  half  its 
volume,  yielda  an  acid,  ethereal  liquid,  which  does  not  diminish  mnch  in 
bulk  on  being  mixed  with  water,  and  when  mixed  with  soda,  solidifies  to 
a  jelly  from  separation  of  silica.  This  liquid  yipldfl  hy  distillation  a 
litjuid  very  much  like  common  ether,  of  up.  gr.  0'720,  bat  tasting  Hko 
bitter  almonds.  (Gehlen,  A.  Gehl.  2,  351.) 

Wben  1  lit.  of  alcohol,  contained  in  a  leaden  vessel  surrounded  with 
ice  and  salt,  is  saturated  with  the  hydrofluoric  acid  evolved  by  heating  in 
a  leaden  retort  a  mixture  of  1  pi.  fluorspar  and  2  pts.  oil  of  vitriol — this 
li<|uid  (described  on  pa^e  265)  djtjtilled  in  leaden  vessels  till  only  J  has 
gone  over — and  tlio  diMillate  mixed  with  twice  its  bulk  of  water — a  colour- 
less ethereal  liouid  rises  to  the  lop,  which  has  a  peculiar  ta«le  and  odour 
something  like  norse  radish,  bums  with  a  bluish  flame,  corrodes  the  glass 
vessol  even  during  the  act  of  sepnration.  and  is  itself  decomposed  at  tlio 
same  time.  —  If  the  alcohol  after  Baturation  with  hydrofluoric  acid  bo 
distilled  more  completely,  and  the  roauhing  distillate  again  distilled  with 
J  of  the  iiTAi  quantity  ui  oil  of  vitriol,  a  yellowish  distillate  is  obtained 
which  has  a  pungent  odour  like  that  of  cat's  urine,  and  if  it  gets  under 
I       the  flns^er-nailH,  pruducc8  pain  and  inflammation  ju^t  as  hydrofluoric  acid 


Telluride  of  Ethyl  or  Tellurethyl.    OH»Te=OH*,HTe. 


Woni.En  (1840.)     Ann,  Pharm.  35,  111;  also  Poffff.  50,  404;  also  J.  pt\ 

Chem.  20,  371.  —  Further:  Ann.  Phartn,  84.  «J). 
Mallet.     Ann,  Phai^n.l^,  223;  abstr.  J.  pr.  Cktni.  54,  135;  Chem,  Soc. 

HytirbtrUurie  HJktr,  TeUurwauerttofiilhfr,  TfUurvinafer,  Tetturfifhyt,  Btkrr 
k^rotttluriqHe. 

Telluride  of  sodium,  prppare<l  by  igniting  tellurium  or  native  telluride 
of  bismuth  with  charcoal  and  carbonate  of  soda  (or  telluride  of  potassium, 
oblaiiiod  by  igniting  pulverized  tolluriinn  with  burnt  tuHar),  is  introduced 
in  the  dry  state  into  a  retort  already  containing  a  warm  solution  of  sni- 
phovinntc  of  baryta  or  potash,  and  the  mixture  heated,  Tcllnrido  of 
ethyl  then  passes  over  together  with  water,  the  action  being  at  first 
attended  witn  great  frothing. 

^  Wtihlcr's  latest  directions  for  the  preparation  of  this  compound  are 
as  follows:  Tellnridc  of  potassium  is  prepared  by  mixing  1  pt.  of  tellu- 
rium powder  with  10  pts.  of  burnt  tartar;  introducing  the  mixture  into  a 
porcelain  retort  fitted  with  a  glass  tube  1>ent  downwards  at  right  angles; 
beating  the  retort  to  redness  for  3  or  4  lionrc,  as  l(*ng  indeed  as  carbonic 
oxide  continues  to  escape;  and  then  introducing  the  end  of  the  bent  tube 
into  a  flask  filled  with  carbonic  acid  gas,  to  prevent  access  of  air.  As 
soon  as  the  mixture  is  qnile  cold^  a  concentrated  solution  of  sulphovinate 
of  potash  (3  or  4  pts.  of  the  solid  salt  to  I  pt.  of  tellurium),  prepared  with 
water  freed  from  air  by  boiling,  is  poured  into  tlie  retort,  which  is  then 
lightly  corked;  and  the  wlolc  heattd  for  some  time,  with  constant  agita- 
tion, to  40"  or  50*.  The  resulting  purple  solution,  together  with  the 
urdissolved  portion,  is  then  quickly  poured  into  a  flnsk  previously 
filled  with  carbonic  acid  gas;  the  retort  again  filled  with  the  same 
^;^»;  a  emaJl   quantity   of  the  solution   of  Bulphovinate  poured  into  it 
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(&  portion  having  been  kept  back  for  tbe  purpose);  the  retori' 
closed;  and  tho  digestion  repeated.  These  precautions  are  w 
prevent  loss  of  tetluride  of  potafi^ium  by  oxidation.  Tbe  flask  a 
connected  wiib  a  condensing  tube  and  receiver,  and  the  mixture  ki 
constantly  in  n  utate  of  gentlo  ebullition.  The  flaek  then  becomes  fiUi 
'with  tbe  yellow  vapour  of  tellarethyl,  and  that  compound  diatila 
together  with  water,  in  which  it  t«iuks  in  drops.  FiniUly,  when 
^  uf  the  motiotellurido  of  ethyl  ho^  passed  over,  a  small  quantity  of  bit< 
loridc  is  likewise  obtained,  difforiug  from  the  former  by  its  black-r 
colour.  {Ann,  Pharm  S4,  79.)  IT. 

Deep  yellowish  red  liquid,  heavier  than  water,  and  boiling  b«luir  |l 
Has  a  etrohg,  very  persistent,  and  extremely  disgusting  odour,  lik*  (1 
of  sulphide  of  ethyl  and  tclluretted  hydrogen.  It  appears  to  be  Xi 
I>oisououtj.  Its  vapour  Los  a  deep  yellow  colour. 

Wiihler. 

4C 24     ....     25-80 

5  H     „ 5     ....       5*38 

Te  61     ....     68-82     68*75 

C^H'.HTe 93    ....30000 

Tcllurido  of  ethyl  is  very  inflammable,  and  burns  with  a  clear»  vtiCf 
flame,  bordered  with  light  blue,  ^'iving  off  thick  white  fumes  of  tolls- 
reus  acid.  Remains  unaltered  under  water,  but  when  exposed  to  tke 
air,  it  becomes  covered  with  a  ycUowieli  and  afterwards  with  s  wkite 
film,  and  is  ultimately  cmivcrted  into  a  white,  earthy  mass.  In  suD&hiof, 
this  oxidation  takes  place  much  mure  quickly,  and  is  attended  with  vli^t 
fuming;  but  uo  firo  is  produced,  even  in  oxygen  gas.  Tellurotbyl  treated 
with  nitrJo  acid,  causes  violent  evolution  of  nitric  oxide,  and  forms  > 
solution  from  which  aqueous  hydrochloric  acid  throws  down  a  bcirr. 
colourless  oil.  —  Tellurethyl  is  nearly  insoluble  in  water.  (\V6bler.) 

5.  Oxide  of  TellurethyL  —  Not  yet  obtained  in  a  state  of  parity,  iti 
isolation  being  always  attended  with  partial  decomposition.  It  oiar  1« 
obtained  :  1.  By  direct  oxidation  of  the  alcuholic  solution  in  the  air;  tk» 
rUDcess  is  however  very  slow  and  not  adapted  for  a  method  of  prepartttioc 
'Xilallet.)  —  2.  By  treating  the  chloride  immersed  in  water  with  rrcentitT 
prccipitate<l  oxide  of  silver,  which  immediately  acts  upon  it  with  spes- 
taneous  evolution  of  beat,  and  is  converted  iuto  chloride.  The  filtrnJ 
liquid  is  an  aqueous  solution  of  oxide  of  tellurethyl  free  from  flilrrriftl 
chloriae.  By  evaporation  at  a  goutlo  heat,  the  oxide  is  obtained ita 
white  mass  having  a  very  distinct  crvatalline  character.  (MallH.)  — 
3.  Wcihler,  by  digesting  a  solution  of  the  crystallixed  oxychloride  witli 
recently  precipitated  oxide  of  silver,  found  that  chloride  of  «i]v«r«v 
Immediately  formed;  but  the  liquid  did  not  Biter  well,  the  oxce»  oiovU 
of  silver  running  through.  On  evaporating  it  in  the  water-batkui 
ayrup,  it  began  to  smell  of  tellarethyl,  and  tbe  undissolved  matter  tortcJ 
black.  On  dilation  with  water,  it  filtered  clearly;  hut  the  solution  wltci 
again  evaporated  to  a  syrup,  gave  off  an  odour  of  tellurotbvl  and  btftt 
middeuly  to  give  off  a  gas  (carbonic  acid  absorbed  front  the  air)ira 
effervescence.  —  4.  A  solution  of  the  sulphate  was  decomposed  witi  ft 
hot-saturated  solution  of  hnryta  water,  the  excess  ofWryta  ramoredW 
carbonic  acid,  the  liquid  heated  some  time  to  expel  the  carbonic  add.  Mi 
then  nitorcd.  The  fiolution,  when  evaporated  over  the  wato^^ail^ 
nuelt  coufitantly  of  tellurethyl,  and,  od  soon  as  it  va&  bix>ught  dcrv*  to 
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tLe  <»on6islenc©  of  turpentine,  gave  off  gaa  willi  effervescetice.  The  same 
evolution  of  gas  waa  subsequently  produced  in  the  coM  masa  by  stirring 
it.     Tbe  syrnpy  reeidue  exhihitea  8\gn&  of  crystaMization.  (Wotler.) 

The  crystalline  oxide  obtained  by  Mallei  dccumposed  when  heated 
in  a  tube,  yielding  metallic  tellurium  and  an  oil  havinn;  a  very  oflensivo 
odour.  In  the  air  it  burned  with  the  blue  flame  of  tellurium.  (Mallet,) 
—  The  solution  of  the  oxido  has  an  alkaline  reaction,  and  when  mixeu 
with  hydrochloric  acid,  yielda  chloride  of  tcUurcthyl  in  colourless  oily 
drops.  (WiJhler,  Mallet.)  —  Yields  a  crystalline  salt  with  nitric  acid. 
(Wdhler.) 

Sulphide,  C*H*TeS.  —  Sulphnretted  hydrogen  passed  through  a 
solution  of  the  nitrate  throws  down  an  orange-coloured  precipitate,  which 
on  beating  the  liquid  mclUi  into  black  drops.  (Mallet.) 

SulphaU.  C*H>TeO.II0  +  C*H*TeO,S0^— Obtained  hy  adding  a 
Lot,  neutral,  saturated  solution  of  sulphate  of  silver  to  a  solution  of  oxy- 
chloride  of  tellurothyl,  as  long  as  any  chloride  of  silver  is  formed. — 
Crystallizes  in  groups  of  small,  short,  colourless  prisms,  easily  soluble  in 
water.  Sulphurous  acid  precipitates  from  its  solution  a  yellow  oily  body, 
of  a  moat  diaagreeable  odour.  Chloride  of  barium  throwa  down  stilphate  of 
baryta  and  reproduces  the  oxychloride.  The  percentage  of  sulphuric  acid 
foand  wae  I^IO  ;  the  above  formula  requires  IjOI. 

Iodide. —  C*H*ToI.  —  Formed  by  mixing  a  solution  of  the  nitrate, 
oxychloride  or  oxybromido  with  hyilriodic  acid,  or  by  supersaturating 
tbe  chloride  with  tm«  acid.  The  iotliiio  separates  in  the  form  of  a  very 
beautiful  arango-coloured  precipitate,  which  when  washed  and  dried  forms 
an  orange-yellow  powder.  Heated  iu  water  it  melia  at  .IC,  to  a  heavy, 
yellowish  red  liquid,  which,  on  cooling,  solidifies  to  a  yellowish  red,  o]ULque, 
*caly,  crystalline  mass,  which  like  mica,  may  bo  very  easily  broken  iu 
the  direction  of  the  cleavage-plane.  Dissolves  sparingly  in  water,  but 
rca^lily  in  hot  alcohob  from  which  it  crystallizes  in  long,  thin,  orange- 
yellow  prisms.  When  heated  above  its  melting  point,  it  decomposes, 
yielding  a  yellowish  red  oil,  a  black  sublimate,  and  metallic  tellurium. — 
If  a  partially  decomposed  (solution  of  hydriodic  acid  bo  used  ia  the  pre- 
paration of  this  body,  an  almost  blood-red  precipitate  is  obtained,  most 
probably  containing  a  higher  iodide. 

5.  Oxyiodidf.  C*H*TeO,  C*H*TeI. —  Obtained  by  dissolving  the 
iodide  in  ammonia,  and  leaving  tbe  solution  tu  evaporate  spontaneously. 
Crystallizes  readily  as  the  ammonia  volatilizes,  in  pule  yellow  transpa- 
rent prisms,  isoniorphoua  with  the  corrci^ponding  chlorine  and  bromine 
compounds.  These  crystals  become  oraugo-ycUow  on  tlio  surface  when 
exposed  to  the  air.  They  are  but  sparingly  soluble  in  pure  water,  but 
dissolve  freely  in  water  containing  excess  of  ammonia.  Hydrochlorio 
acid  added  to  the  aqueous  solution,  throws  down  a  heavy,  yellowish  rod 
mixture  of  chloride  and  iodide  of  telluretliyl.  Sulphuric  acid  throwa 
down  the  orange-yellow  iodide;  and  hydrochloric  acid  added  to  the 
filtrate  separates  the  colourless  chloride.  Sulphurous  acid  precipitates 
from  the  solution  of  the  oxyiodide,  an  easily  fusible,  semisolid  mixture  of 
tellurothyl  and  the  iodide. 

Bromide,     C*H'TeBr.     When  a  fiolutiou  of  the  oxychloride  or  the 
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nitnite  18  niixed  Mrith  hydrobromio  acid,  the  bromide  tepanUe*  is  tU 
form  of  a  pale  yoltow,  rory  lieavy,  inodorous  oil.  j 

OxyhromiiU,  C*H*TeO,C*H*TeBr.  —  Obtained  by  a;*>olviDg  tU 
bromide  in  ammonia.  Crj'etallizcfl  in  sbining,  colourless  yri^Tu?,  of  ttia 
Fame  form  OS  the  correspouding  chlorine-compound,  to  which  it  ls  f ^K 
fectly  analogue. 

Chlorilf.  C*H*TeCl.  —  Obtained  by  mixing  a  »c>lutinn  of  t]ie  B'^tnll 
not  contatnin<;  a  groat  t'xcei»s  of  nitric  acid,  wilh  str  Ulorieid 

in  a  narrow  cylindrical  reswi.     The  mixture   becom-  it  first  M 

after  a  while  tho  ciilnnde  sink^  U\  the  bottom  in  tho  t'uriu  of  a  hearj  A 
II  may  bo  wafihed  with  water,  thou<,'h  it  \s  somewhat  soluble  io  tlfll 
liquid,  and  also  in  strong  hydrochloric  acid.  When  the  latter  eolation  I 
evaporated  at  a  gentle  heat,  the  chloride  ^eparate3  in  oily  drop?.  (W|Ufl 
Mallet.)  The  chloride  is  also  precipitated  as  an  oil  on  adJinrJ^H 
chloric  or  sulphuric  acid  to  a  solutiou  of  the  eulphatc  or  oxTfifltH 
(Woliler.)  ^ 

Transparent  and  colourless  oil,  heavier  than  water,  and  haTlfl|  m^ 
implcas;;nt  odour.  May  be  distilled  without  docompo^itioa,  but  appwM 
to  hare  a  very  high  boiling  point,  for  when  distilled  with  water  it  puril 
over  very  slowly.  —  Oxide  of  silver  decomposes  this  compooad,  oenreV 
tag  it  into  oxide  of  tellurethyl.  (Mallet,  p.  384.) 

Malkt. 

4  C  ^,-„.«..„..„.-.     240    ....     18'60 

5  H.... ^ 50    ....      390 

T«    «....     640    ....    49-84    ^.,.,     50-W 

CI 35-4     ....     27-57     2707 

C*U*TeCl    „..  128-4     ™  lOOOO 

OxycA/«Wrf*.  — C*H»TeO.  C^H'TeCl— Obuined  by  dioolri^  ri|i 
chlorifle  in  caustic  aininouia  or  |>ota6h,  and  e^'apormting  th«  eolstua  liUtt 
crystallizes.  ]t  i^^  \j^si  to  add  ammonia,  beoanse  an  exceos  of  it  dctf  wC 
dccoiiipiise  the  product.  The  salt  crystallixM  ea«ly  as  Um  txeta  ^ 
aininuuia  evaporates.  Tho  motberli(|Uor  contains  nl-aBUBontae  or  dkl^ 
ride  of  potassium: 

2tm»TrCI  +  KO  =  KH  ^  C*H*rcO,C*H*reC1. 

Colourless,  highly  lustrous,  six-sided  prisms,  eulnblo  in  water  «^ 
alc<4>ol;  a  solnlion  of  the  coutpound  ia  hot  aJcohol  yi«lda  T«]r  Iwtfi^il 
«ry«tal«. 

WWv. 

aC 48  0    ....    2089    -     lO-M 

10  H 100    ...      4-36    .. —       4-M 

2Ti    128'0    ««    65-88    &fi-n 

Cl...^, .™.      35-4     ..«     I5'44     15-lf 

0„„ ,        B'O    -.-      3-43    3-S» 

CUl«To=C10 229-4     ....  100-00     „ 100-00 

Hydrochloric  acid  addtd  to  iiolutions  of  this  compound,  Uirawsii^ 
oolourleM  oily  chloride  of  tellurethyt,  a  small  quantity  of  wbieh  rial* 
in  solution.  Sulphuric  ncid  also  precijutates  the  ehJorUle,  while  »al|4*' 
of  lollurothyl  rpniains  in  solution,  tind  from  this  the  chloride  may  Wf^j 
cipilatud  by  hydrocldoric  acid.  (Wohlcr.) 
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Fluoride.  —  Hytlrofliiorio  acid  &dded  to  solutions  of  the  oxyohlorido 
throws  down  chloride  of  tellnrethyl,  while  a  soluble  fluorine-compound 
remains  in  solution  and  muy  bo  crystallized  by  evaporati'^n.  The  same 
compound  is  obtained  by  treating  free  oxide  of  tcllurctbyl  with  hydro- 
fluoric ncid.  (Wuhlcr.) 

Niirait.  CH^TeO.NO*.  —  Obtained  in  the  form  of  a  white^  crystal- 
line mass  by  disHolvin^r  tellurcthyl  in  moderately  strong  nitric  acid,  and 
evaporating  to  dryness  nt  a  1,'pntlo  heat.  —  This  Rail  burm*  away  like 
gunpowder  when  heated.  It  dissolves  readily  in  water.  Alkulis  added 
to  the  solution  form  no  precipitate,  because  the  oxide  of  tellurethyl  is 
soluble  in  water.  —  Sulphurous  acid  separates  tellurcthyl  in  dark  red 
drops.  —  Sulphuretted  hydrogen  throws  down  the  sulphide  (p.  385)« 
Hydrochloric  acid  precipitates  the  chloride.  (Mallet.) 

BiUUuiidc  of  Ethyl  or  Telluride  of  Tellurethyl,  C^H»Te'  =  OH»Te  -I-  To. 
—  This  compound  was  Hrst  obtained  by  Mallet  in  endeavouring  to  pre- 
pare telluric  nicrcaptan  by  saturating  an  aqueous  solution  of  telluride  of 
potassium  and  sulpbuvitiute  uf  baryta  with  telluretted  Lydro^^uu,  and  di»- 
tilling.  At  first  nothing  but  tellurethyl  passed  over^  but  on  applying  a 
stronger  heat,  another  iii^uid  distilled  over,  having  a  much  greater  density 
and  higher  boiling  point,  and  so  deep  a  retl  colour,  that  even  in  small 
^UADtitiea  it  appeared  black  and  opanue  like  bromine.  It  likewise 
pPwewM  an  extremely  offensive  odour.  (Mallet.) 

MftUct. 

4  C  „       %A     ....     U-29 

5H  5     ....       318 

2Te 128     ....     81-53     79-31 

C*H»Tc9   157    ....  10000 

The  same  compound  is  obtained  in  small  quantity  in  the  preparation 
of  tellurethyl  by  tbe  method  given  on  page  iJ84.  When  about  |  of  the 
t«llareihyl  has  passed  over,  a  small  quantity  of  the  bitelluride  likewise 
distils  over,  liiitinguibhed  by  its  deep  rod  colour.  (Wohler.)  T. 
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Zbisb  (1830).     Pogg,  21,  502.  — 7.  pr.  Chfin,  20,  313. 
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Formation.     Vid.  pp.  247,  248. 

Preparation,  —  1.  Precipitated  when  bichloride  of  platinum  is  boiled 
with  10  times  its  weigbt  of  alcohol,  the  quantity  formed  increasing  with 
the  amount  of  prutochloride  of  platinum  present;  it  is  therefore  obtained 
in  the  preparation  of  ethylo  chbrido  of  phitiuum  (p.  389).  Tbe  pre- 
cipitate is  washed  witli  hot  water^  tbe  lirst  portions  o?  which  may  contain 
pota«h,  till  it  no  longer  yields  chlorine,  and  then  dried  in  vacuo.  —  3.  One 
part  of  protochloride  of  platinum  prcpare<]  by  beating  the  bichloride 
and  stilt  containing  some  of  that  compound,  is  shaken  up  with  R  pta. 
aJcobnl  of  ep.  gr.  O'SIUj  tbcn  distilled  iu  a  retort  with  about  4  pts.  more 
alcohol,  till  about  4  pts.  have  passed  over,  and  tbe  residual  liquid,  having 
depoAtted  a  black  powder  which  causes  percussive  ebullition,  becomes 
lirst  green  and  tben  yellow;  the  product  is  then  washed  and  dried  as  in  (1). 

2  c  2 


3g« 


ETHYLENE:   PRIMARY  NTCLEUS  C*H*. 


—  3.  EthylrtcliloTuJe   of  platinum,   or    tbo    compound    wlitcli    ii  foi 
witli  chloride  of  potassium,  is  dissolve*!  in  water  aiul  heated  with  eaani 
poa-sh;  a  black  precipitate  then  forms  which  must  be  wassbed  aud  dric ' 
Maj^osia  likewise  throws  down  ibis  black  powder  wbeu  tUc  mixlara 

heated. 

Prop^tifs.     Black,  accutloss  powder.     Contains  a  few  particle* 
metallic  platinum,  and  con8e4ueutly  actjajres  metallic  histre  hero 
there  by  friction. 

D€C</mp{mtiont,  —  The  powder,  when  hcatod,  detonates  with  a 
degree  of  sparkling,  but  with  less  noise  than  fulminating  gold,  and  Ictn 
grey  niotJiHic  platinum  which  becomes  red-hot  by  cont.'u:t  with  alcvbtj 
but  does  not  5ict  the  alcohol  on  Brc.  The  powder  prepared  by  (3)  erhibili^ 
the  strongest  detonation,  probably  because  it  contains  the  emalleat  tjitiiK 
tity  of  metallic  platinum.  —  The  [lowdor  thrown  upon  paper  moirtttB^ 
with  alcohol,  soon  prodaccs  a  gli^ht  explosion,  tlio  alcohol  pcotfiDj 
taking  fire.  When  hydrogen  gafi  mixed  with  air  is  projected  Vfm 
the  powder,  the  hydrogen  &oon  takes  fire.  The  powder,  when  kept  fbr 
a  long  time  lo.scs  its  power  of  detonating  when  heated,  hut  retaioa  tbU 
of  sotting  fire  to  alcohol. —  If  the  powder  is  not  perfectly  frw  fron 
chlorine,  which  i.^  the  case  wlion  an  inHiifficiont  quantity  of  aloobol  ktf 
been  used,  or  the  boiling  or  the  washing  ha«  not  been  coniinunl  Inj 
enough,  it  docs  not  possess  the  poAver  of  sotting  fire  to  alcohol. — "Hat^- 
over,  it  undergoes  some  cliange  creu  during  washing ;  for  it  coDstA&l)/ 
gives  off  air  bubbles  even  when  washed  with  thoroughly  boiled  witcr. 
(Zoise.) 


Ethylo-chloride  of  Platinmn.    C*H',Pt*CI». 

Zeise.  Poffg.  21,  497  and  542  ;  al»o  ScMut.  C2,  393;  63,  121  and  ISfi.  - 
i*Of/y.  40,  234. 

Injtamma&ie.  or  tUlonnting  Chloride  qf  Pla/iuum,  Jtifitroeariureittd  C%kr^^ 
Phtinum,  Cktorplatin-Vinr,  entsUndticheM  terpn^endta  Chtorpt^iin,  f^Mkhmnmtf' 
9loflt^  ChhrpUUin  \Ptetek'  Vine],  —  Disctivcreil  and  uamioed  by  Zcim  ta  ISSQ- 

Formation  (pp.  247,  248). 

Prepttrfdlon.  1.  One  part  of  bichloride  of  plfttinnni,  at  fw*  »* 
pos.?ib]o  from  prctochloridc,  is  dissolved  in  10  pts.  nlcuhol  of  ep.  gr  (' "• ' 
tho  solution  distilled  till  the  residue  is  brought  duwu  to  ^  (a  very  m'-^ 
hoat  being  applied  towards  tho  end  of  the  operation,  becniise  the  nixti^v 
18  rcry  apt  to  Jump  and  splash  over);  the  li4uid  residue  filtered  to  irf*- 
rate  it  from  the  bhick,  intlammublo  platinum  dej»0Mt;  the  filtrale  (ti^ 
crude  liquid)  cautiously  evaporated  to  dryness;  the  brown  nf«idBe,BUsM 
with  black  and  yellow  particles,  exhausted  with  cold  Wftter;  aftJ  ^ 
yellowish  brown  solutiou  scparateil  from  the  undissolved  brown  gvB*? 
ftubstanoe,  and  evaporated,  —  most  a<lvantagcously  in  racao,  beeua  ■ 
that  COM  there  i.s  not  so  much  insoluble  brown  matter  reprodocetL  TW 
yidlow  or  yellowish  brown  residue  is  then  redittsoKed  in  watery  li** 
brown  particles  again  remaining  undiftsolved,  and  tho  flltrat* 
in  vacua  over  hydrate  of  potash:  ethylochloride  of  platinum  tticn 
iu  a  atalo  of  tolorablo  purity,  (Zc'ine.) 
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2.  A  concentrated  aqueaua  Kolutioii  of  biohloriJe  of  ijlutinum  is 
added  to  a  concentrated  aquooHs  soluiion  of  ido  compound  of  clliylochlnrido 
of  platinum  and  eal-ammoniac,  aa  long  as  a  precipitate  of  chloropladnato 
of  ammonium  continues  to  fall;  tLe  liquid  quickly  tillered,  and  uva]Mjruted 
quickly  in  vacuo,  first  over  oil  of  vitriol,  ami  then  over  oil  of  vitriol  and 
bydrat«  of  potash;  the  gummy  and  friablo  residue  washed  with  a  »uiall 
Quantity  of  water  to  remove  any  oxce»i  of  bichloride  of  pltitinum  or  of 
tho  compound  of  ct1iyh)ehloridQ  of  platinum  with  .^al-ammoniao  that 
may  be  present;  then  dissolved  in  a  larger  quantity  of  lukewarm  water, 
filtered  from  the  diloroplatiuato  uf  ammonium,  and  evaponited  in  vacuo. 
This  method  yield:}  tho  pure&t  product.  (Zciso.) 

PvopfHies,     Very  palo  Icmon-colourcil  substance.  (Zciao.) 

Calculation,  from  the  analysis  of  the  compound  which  it  forms  with  Chloride  of 

PoUsaiom. 

4  C 24'0    ....      8-09 

4  U    40     ....       1-3^ 

2  Pt    198-0     ....     6C-71 

2  CI    70*8     ....     2385 

C*HSPt'CP    296-8     ....  10000 

Dtcompoiitiona,  1,  Ethylochloride  of  platinum  becomes  brown  and 
black  by  exposure  to  light.  —  2.  When  aubjcctod  to  dry  dietillation,  it 
froths  up  moderately;  gives  off  a  largi-  quantity  of  hydrochloric  acid  gns 
and  c;irburetted  hydrogen;  nnd  leaves  a  black  residue,  which,  when 
Leated  in  tho  air,  burns  without  Jlame  like  charcoal,  and  leavetj  nietal/io 
platinum.  —  3.  If  set  on  fire  iu  the  air  before  it  has  been  ignited,  it  hurna 
with  flame  and  leaves  white  meiuUic  platinum  having  a  silvery  lustre.  — 
4.  Tho  aqueous  solution  ht'atcd  to  the  boiling  poiut,  uuickly  becomes 
turbid,  and  deposits  nonrly  all  the  platinum  in  tlic  metallic  etutc,  nt  tho 
same  time  giving  olT  liyilrochluric  acid  aiul  a  liirge  quantity  of  combus- 
tible gns,  but  neither  aUoIiol  uur  ether.  The  eolution  likewise  becomes 
decolorized  and  depo.siti?  a  brown  mucus,  even  at  ordinary  or  slightly 
elevated  tcmjicraturcs,  cspCL*i:illy  if  exposed  to  light.  The  aqueous  solu- 
tiou  of  the  pure  t<jmpound  obtained  by  (2)  may  be  evaporated  in  vacuo 
without  decomposition;  but  the  tululion  of  the  compound  prepared  by 
(I),  fiu/Ters  somo  degree  of  decompo.sition  when  thuH  cvuporatoil.  if 
however  a  large  quantity  of  hydroclib'rie  acid  bo  added  to  the  jiqueoud 
eolutidu,  it  i«  n(*t  dcdimpoMed  even  by  boiling.  • —  5.  If  nitrate  of  silver  bo 
added  to  the  aqueous  solution  juft  so  long  as  a  precipitate  of  clilori-Ic  of 
ailvcr  continues  to  form  —  which  precipitate  ha-s  a  yellowish  white  colour 
■lid  pulverulent  character,  arieiug  from  admixture  of  platinum  ileposit  — 
and  tho  liquid  be  then  filtered,  the  filtrate  l)ecomeft  turbid  in  a  few  minutes 
and  soon  yields  a  large  quantity  of  plalinum-deposit  in  the  form  of  a 
black  powder,  which  increases  considerably  oa  the  application  of  heat, 
after  whieh  the  filtrate  will  again  throw  down  chloride  of  eilvcr  from  a 
Bolution  of  the  nitrate.  Part  of  the  chlorine  is  therefore  more  intimately 
combined  than  the  Tuai.  —  The  aqueous  solution  mixed  with  cxccs8  of 
potash  yields,  after  a  few  days,  a  orown-grey  gummy  deposit,  retaining 
iiowever  a  considerable  ipiantily  of  platinum  which  in  not  precipitated  till 
the  liquid  is  heated.  If  the  aqueous  solution  bo  immediately  heated  with 
exce^a  of  rotaeb,  it  gives  oil'  a  gas  and  a  distillate  which  smells  like 
tallow,  and  depoflit.s  a  black  powder  mixed  with  metallic  scales,  which 
when  dried  and  then  strongly  heated,  detonates  with  violence;  it  aleo  eeU 
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tire  to  hIcmIioI. — Tho  aqueous  solution  slmlcen  up  wJLh  nuipMai 
vieHs  a  bronn-greVt  gummy  procipitiUe  wbich  subioquontly  chan^^ea  t4l 
black  powder.     Thifi  powder,  if  freed  from  mn^esta  by  dilute  nilno 
then  well   wanhcd  and  dried  in  vacuum  likewise  oxploclea  violently  vi 
boated.  — 7.  Cupper  iiiuiiur^ed  iu  tbe  atjueouu  solution,  form^  chloride 
copper^   and    throws  down  a   black    precipitate    which    Jetoaatea   iriii 
he;ttod.     Mercury  acta  in  a  similar  manner,  but  part  uf  it  onilcrs  with 
platinum  forming  an  amalgam.  — 8.  Sulphuretted  hydrDgon  pafiaedthroi 
tlio  aqueous  solution,  eliminates  a  jTfUi,  decolorixes  tho  liquid   oomi 
and   formg  a  yellow   precipitate,  which  soon  turns   black,  and  if 
after  being  dried  in  vacuo,  first  gives  off  sulphur  and  eulpburoiu 
is  then  completely  decomposed  with  a  cruckling  noise  and  mbm 
Bparks.     The  liquid  filtered  from  iho  yellow,  blackening  prcripil 
tains  nolhini;  but  hydruchluric  acid  and  a  small  quantity  of  chb 
platinum.  (Zeiso.) 

Combination*.  —  Inflammable  chloride  of  platinum  docs   not  b< 
moist  when  exposed  to  the  air^  and  dissolves:  but  alowly  iu  tpaUr,  fom^fl 
a  yellow  solution.  (Zeise.) 

Ethj/lochloriiU  of  Platinum  itiih  Jjnmonia,  —  Obtained    b-  •— -^ 
tating  a  concentrated  aqucniia  solution  of  ethylochloride  of  pi  ^ 

its  compound  with  sal. ammoniac  or  chlorido  of  potoMTum,  wit  i  .  i 
excess  of  caustic  ammonia  or  carbonate  of  ammouia.  If  tho  '-  Mnj  <  >  ji 
with  chlorido  of  potassium  be  used,  that  salt  is  found  in  the  filtrate.  Wiikj 
the  sal-ammoniac  compoand,  potash  may  l»e  used  for  tbe  pi 
instead  of  ammonia.  Caustic  ammonia  in  largo  excels  oxertx  a 
posing  action  on  tho  compound;  hence  it  is  bettor  to  use  mrboi 
ammonia.  (Zoise.) 

Tho  bulky,  and  at  Brst  light-yellow  precipitate  blackonfl  bj  es 
to  air  and  light;  its  colour  is  also  gradually  changed  by  tbe 
water  or  alcohol.  —  When  subjected  to  dry  distilmtion,  it  give« 
combustible  lhu^,  hydrochloric  acid  gas,  and  sal-nmnioniac,  and  iMt 
mixture  of  platinum  and  charcoal.  As  it  burns  in  tbe  air,  the  nMi 
finally  takes  fire  from  end  to  en<l.  The  compound  dis*iolvc9  in  viirr 
•omewhat  more  readily  than  gypsum;  tho  solution  treated  wilh  poteifc 
gives  off  ammonia,  and  when  heated  with  an  ncid,  dopoMta  meiftlB« 
platinum.  Alcohol  appears  to  dissolve  the  compound  mom  rcadihr^hia 
water.  Dilute  hydrochloric  ncid  colours  it  a  darker  yellow,  ana  lbr« 
dissolves  it,  producing  the  following  compound.  (Zoise.) 

Drkd  in  vacuo,  (hen  at  100^  Zdse. 

NE»  ...- 17*0    ....  V« 

4C   «.      240    „^  TM 

4  H « 4-0    M..  1*27 

i  Pi  „ 1980    ....  6310    ^...     WU 

J  CI  70'8    ....    U'U    a2'Sl 

NII»fCniTtK:P    ...     313-8     ..    lOOOO 

Eihjflochiori<f^  of  Platinum  tvitA  Sal-ammoniac.  —  t^Mmm^kU  Olfc^ 
pMinah  of  AmmnHinm.  —  'VhQ  crwif  lifjuid  (p.  38ft),  wMcb  ehottid  Ml  W 
rondcrrd    turbid   by  n  <Tonccnlrate<I  solution   of  oblorid*  of  polMilHli>* 

ttiliited  with  a  fouri'old  quantity  of  wator.  and  dncantcd  from  lb«4«l 
pl.ttinum  deiHMJt;  a  quantity  of  sal-ammoniac,  nmouBtingto  19] 
the  hirhlorido  of  platinum  used  to  form  tho  crude  liquid,  u  ihv 
'o  it;  tho  flolntion  evaporated  down  to  one-third:   llie  browa 
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mass  whicb  forms  on  cooling  broken  upland  dissolved  in  a  small  quantity 
of  warm  water,  after  tbc  very  acid  mother-liquid  bas  run  offj  the  solution 
evaporated  at  a  gentle  beat  and  cooled  to  the  crystaliisiog  point;  and 
tbe  crystals  washed  witb  a  small  quantity  of  water,  then  disitolved  in  a 
larger  qnantity,  and  the  solution  left  to  crydtallizo  by  evaporation  in 
yacao.  In  this  stage  of  the  operation,  heat  would  exert  a  decomposing 
action,  because  the  solution  no  longer  contains  bydrocbloric  acid. 

Lemon-vellow,  transparent,  shining,  oblique  rbombic  prisms,  often 
half  an  inch  long,  which  become  covered  with  a  black  film  by  exposure 
to  air  and  ligbt.  (Zeise.) 


N   

4  C    

Dehydrated 

14-0    . 

24-0    . 

80    . 

1980    ., 

106-2    ., 

...       400 
...       6-86 
...       2-28 
,..     56-54     ..„ 
...     30-32     .... 

Zeise. 

8H   

2  Pt  

....     56'16 

3  CI   -. 

.. .     30-02 

NH<C1+ 

C*HSPt-Cl»  

350-2     ., 

...  100-00 

The  cyrstals  contain  6*18  per  cent.  (2|^,  or  perhaps  more  correctly 
2  At.)  water  of  crystallization,  which  they  give  off  at  100*  or  in  vacuo 
without  further  decomposition;  heated  to  redness  in  the  air,  they  leave 
platinum.  Their  aqueous  solution,  when  heated  alone,  or  mixed  either 
hot  or  cold  with  excess  of  potash,  exhibits  the  same  decomposition?  as 
the  solution  of  ethylochloride  of  platinum  heated  alone.  Mixed  with 
caustic  potash  and  evaporated,  it  yields  a  white  precipitate.  Bichloride 
of  platinum  precipitates  the  s:il-ammoniac  in  the  form  of  chloroplatinate 
of  ammonium.  The  crystals  dissolve  in  less  than  5  pts.  of  cold  water, 
more  sparingly  in  alcohol.  (Zeise.) 

Ethylochloride  of  Plaiinum  with  Chloride  of  Potassium.  —  Inflammable 
PUtinopotauie  Salt.  —  Obtained  by  diluting  the  crude  liquid  in  the  retort 
(p.  388)  with  about  four  times  its  bulk  of  water;  decanting  it  from  the 
detonating  platinum-dcpoait;  dissolving  in  it  a  quantity  of  chloride  of 
potassium  equal  to  ^  of  the  bichloride  of  platinum  used  for  the  pre- 
paration of  the  crude  liquid;  and  otherwise  proceeding  as  in  the  pre- 
paration of  tho  sal-ammoniac  compound. 

Large,  lemon-yellow,  transparent,  shining,  oblique  rhombic  prisms, 
t*';  u=  103^  58';  oblique  terminal  face  :  w=  112^  5'.  (Forchhammer.) 
Reddens  litmus.  Has  a  persistently  astringent  and  metallic  taste. 
(Zeise.) 

Dehydrated.  Zeisc. 

K   3U*2  ....  10-56  10-61 

4C    24-0  ....  6-46  6-40 

4  H   4-0  ....  1-07  1-07. 

2  Pt  198-0  ....  53-31  52-92 

3  Ci  106-2  ....  28'GO  28*64 

KCI  +  C'U*,Pt?C13   371-4     ....  10000     9964 

Liebig  (Poyg.  31,  .'^29,  &nd  Ann.  Pkarm,  23,  12)  forraerlj  assigned  to  this  mU 
the  formula:  KC!,C'H*0,Pt^Cl',  according  to  which  it  woold  contain  ether  instead  of 
ethylene,  —  and  more  reccQtly  the  formnU  :  KCl,C*H»Pt=Cl'J  =  KCI,C4l»C|,Pt=CI. 
But  the  repeats;!  analyses  made  by  Zcisc  are  more  in  favour  of  his  own  formula, 
KCr.Cni^Pt^CP.  MalaguU'8fonn«la(/I«n.CAim./^Ay*.  70.  403),  vii.  KCl,C'lPO,Pt-C»^, 
is  aiU^ther  improbable,  inasmuch  as  the  analysis  and  the  reactiohs  of  the  s:ilt  shon' 
that  it  doet  not  contain  oxygen. 
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MCtalliT  atato.  The  aqaeoas  nlatioB  af  tlia  dUorida 
aiMbit%  vkM  tnatod  vhh  utnto  of  aQTar,  tbaMBia  raacitiottM«M»^ 
cUorida  of  pl>tiBa»  aloae.  Wi&  aMn»a»  it  aaiekl j  yiaUa  a  7^ 
MacipitatooiftlicaflMpoaadof  atki^odiloridaof  pirtinaM  witib  aaMtak 
WbM  auxad  cold  vi^  MlatMB  of  martie  potaih,  it  loaM  Mad^  ^^ 
aoloar,  aad  depoata  a  biawa  gaanay  mm;  w^m  baatad  witt  it  iMHh 
&$tij,  it  W^TM  like  a  aolatiM  of  ethjioeblorida  af  jJntinaai  Tk 
aolataM  dwoaipeaai  at  a  gMtle  keat  aoawwliat  lev  qaicfclj  tUa  ttatrf 
eCkylocldondft  of  platiaaai;  at  90°  it  ezhibiU  n^  dacoMpoaitiM,  halt 
aartua  oaaatitj  of  phtiaaa  alvaTa  leamiM  ia  eolation,  la  tta  cm 
alao  bjrtecUoric  acid,  m  well  aaJpbario  aad  aitrie  add,  piafoli  ik 
deconpoeitioa,  eren  at  a  boQing  beat;  aa  czceaa  of  chlorida  of  poluaM 
appears  abo  to  exert  a  protecting  action. 

The  conponnd  of  ethjlocbloride  of  pUtinom  with  chloride  of  potai- 
•inai  dinolres  in  5  pt«.  of  modcntely  warm  water,  fornung  a  jaOtv 
aulntion,  and  lees  copiooaljr  in  alcohoL  (Zeiae.) 

£(k^ocMiofide  of  Platimtm  wiik  CUoridt  of  Sodium.  —  DiSealt  to 
CTTstalliie,  dissolreB  eomewhat  slowly  ia  alcohol,  forming  a  jdlov 
aolatiottf  noleas  aa  acid  is  present 

Docs  nfanWf  V  JUo^'m  fbm  «  abiular  compouid  i  Cbiiqp.  BlfHiJ  (/.  ^r. 
Ckm,  li.  128.) 


Copntal^l  Compounds  of  the  Primary  Xudnu,  C*H*. 

Carbonate  of  Ethyl.    C»HH)»=OH«o,CO>=2C«H»o,c*0*. 

EiTLiNG.    Ann,  PAarm.  Id,  17;  also  Pq^.  30, 157- 
Caiioi'M.     ^V.  Ann.  Chim.  Phy$.  0,  201;  aJeo  Jnn.  Pktnm.  it,  Si'I: 
alao  J.  pr.  Ckem.  30,  241. 

C»rkmUc  Kiktr,  Eikylie  Carhcnmte,  Kckkxtctn-tt  Atik^hMpi,  K^kkm-Tmalsr- 
•aa^fw.— Oitcomcd  hj  Ettlinf  in  1636. 
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~  Preparaiioiu  1.  Oxalic  ether  free  from  wntcr  and  oil  of  wino  is 
lieated  in  a  retort  witb  godluni  to  130°,  and  fresh  sodium  added  a«  long 
as  it  causes  any  evolution  of  ciirbouic  acid  ^'as.  The  resulting  dark  red 
thickish  moss  is  dissolvod  in  water,  and  the  carlwnic  ether  which  rises  to 
the  top  of  the  anneous  solution  is  waslicd  with  water  and  distilled  with  a 
frc«h  ouantity  of  water;  then,  if  it  still  contains  oxalic  ether,  it  ia  dried 
over  chloride  of  calcium,  rectified  over  a  small  ijuimtily  of  sodium, 
and  —  as  the  soda  may  liavr  given  rise  to  the  formation  of  alcohol  — 
heated  alone  in  a  retort  till  tlio  boiling  jjoiut  becomes  stationary,  the  por- 
tions which  afterwarda  pasj*  over  bt'ing  collected  in  a  separate  receiver. 
(Ettling.)  —  PoUssium  arts  in  a  similar  mannrr.  (Cahours.)  —  Rrspectlng  the  modo 
of  formation,  fiV.  Decomporitiont  of  Ozalie  ether. 

Properties.  Thin,  transparent,  and  colourleaa  liquid  of  ep.  gr,  0'07.> 
AiMf.  (Ettling.)  Lighter  than  water.  (Cahours.)  Boils  from  125°  to 
126^  (Ettling);  at  125°  (Cahours.)  Vapour-density  4*243  (Ettling); 
4*09  (Cahours.)  Odour,  refreshing  (EttlJn^),  eweet  and  ethereal 
(Cnbours);  taste,  burning  and  aromatic. 

Kttlini^.       Cahours.  Vol.       Dennty. 

5C 30....     50-85....     50-95  ....     50-72  C-vapour. 5     ....2-0800 

5H. 5  ....       8-47  ....       8-53  ....       ^'67  H-gaa « 5     ....  0'3I65 

SO 24  ....     40-69  ....     40-52  ..,.     4061  O-gw « U  ■-  l'C539 

C»H*02     59  ....  lOO'OO  ....  100-00  ....  lOO-OO  Carb.  ether  vapour  1     ....  4*0904 

Tf  the  formula  be  CMITP,  the  tapour  is  monatomic;  bnt  if  the  tmo  formula  b« 
CWHU'O*.  the  vapour  U  diotomio. 

DecompoBitionf,  1.  Carbonic  ethor  burns  on  a  gloss  rod  with  a  small 
blue  flame.  (Ettling.)  ^ — 2.  Chlorine  ga^  pa-saed  through  it  in  daylight  is 
ahaorbeil,  with  rise  of  temperattire  and  evolution  of  a  large  qiinntity  of 
hydrochloric  acid  gas;  and  if  the  passago  of  the  gas  be  continual  for 
BODie  lime,  the  ether  ia  ultiinatoly  converted  nt  70'  or  &0',  into  bichlo- 
rinated  carlmuic  ether,  C*Ci"H'0,CO';  and  this,  if  chlorine  be  passed 
through  it  for  a  still  longer  time  in  sunshine,  is  trau.'^formed  into  crystal- 
line perchlorinated  carhoiiic  ether,  C'CPO,CO'.  (KegnauU.)  —  3'  Tbo 
mixture  of  mthunic  ether  with  alerdudiii  potash  bpcoinc8  turbid  when 
heated,  and  deposits  carbonate  of  pot.'t-sb;  llic  siipernatnnt  liijuid  contains 
Dcitbcr  oxalic  nor  formic  acid.  (Ettling.)  —  4.  Sodium  does  not  net  upon 
carbonic  ether  in  the  cold,  but  when  heated  with  it,  eliuiinalea  carbonic 
oxide,  and  forms  a  whito  enlino  mass  conflicting  of  cthylatc  of  so<lium 
rC*H»NaO^],  and  carbonate  of  soda  [?].  (Lowig,  Pogfj.  50,  122).  Pro- 
(tably  in  this  maDuor: 

C*H»0*  +  N«  =  Cm*NBO=  +  CO. 

Carbonic  other  is  not  soluble  in  water,  but  diseolres  readily  in  contmon 
ether  and  in  alcohol.  (Cahonru.) 

If  Etlnjlo-viet^Hc  Carbonate.  —  C'H'0,C*n=0,  2C0=.  —  Formed  by 
distilling  1  At.  cnrbomcthylato  of  potassiuui  (VII,  200)  Aviih  1  At.  sul- 
phoTinate  of  potassium  (Chancel,  Compt.  rant  31,  521): 

KO,Cnii0.2C02  +  KO,C'II*0.2.SO»  «  2<KO.SO')  +  C-1P0,C*H*0,2C02. 

Ko  ttetaiU  respecting  this  compound  bare  yet  been  pubUshcd.  % 
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Carbovinic  Acid.    C'H*0',2C0'  =  HO,CO»  +  CH>0,CO'. 

Dumas  &  Peligot  (1840).    Attn.  Chim.  Phy$.  74,  0;  also  Ann,  PI 
35,  284;  alao  J.  pr.  CUem.  \3,  372. 

WeiHJtokientavre,  AetherkohtemilMre,  Acide  enrboviniqut.  —  Kuown  oq)*  ia 
form  of  a  jiotash.salt. 

Preparation  of  the  Potath-ialt.  —  Hydrate  of  |>ota«b  previooslr  fr 
from  cxcccs  uf  water  by  iguitiun,  ia  dissolved  in  absolute  al«ohol, 
carbonic  acid  gas  pnsecd  tliroiij^li  it  in  such  a  manner  us  to  avoitl 
evolution  of  heat  nhicb  might  arise  from  the  absorptiou ;  for  this  pt 
it  16  best  to  introduce  from  time  to  time  portions  uf  anhyclrous  etl 
lumpg  of  solid  carbonic  acid.     As  soon  113  an  abundant  cryKtalluM 
cipitate  of  monorarboTiat*^  and  bicarbonate^,  together  with   carbovioAtt; 
potash,  iff  formed,  the  liquid  i.s  mixed  with  an  e<|ual  volume  of  ctl 
precipitate  collected   ou   a  filter;  shaken  up    with  absolute*  alcol 
ai«8olves  only  tho  carbovinate  of  potaab;  that  ealt   ]»ri?cipil»tcd,i 
filtration^  by  the  adilition  of  ether,  (ben  collected  on  a  fitter,  and 
dried. 

Cryetallinc,  with  a  pearly  lustre. 


KO.CO* » 69-2 

ft  C  ....„ « -^ 30-0 

5H „« 5-0 

30 240 


Diunu  &  P^ 

a3-!l8     33-47 

«3M0     «„.„.     MS7 

3-W     S-M 

18*72     1918 


C»H»KO>,2CO« 

Ko,co-  +  c'n*(),co'. 


128-2     ....   100-00     lOO'OO 


This  salt,  when  subjected  to  dry  distillation,  yields  a  combuftiblr  f^aa, 
a  eniall  quantity  of  ethereal  liquid,  and  a  mixture  of  ca.rbouic  arid  ab^ 
charcoal.  It  bum?  on  plutiniim  foil  with  tlame,  leaving  a  carbouaoMM 
residue.  It  decomposer  in  contact  with  water  (leee  quickly  witli  aqBMO 
alcohol),  yielding  alcohol  and  a  cry^tatlino  precipitate  of  bic-arbonatc  «f 
potash  (Duinae  &  Pcligtn): 

C*H*KO',2CO»  -  C*H«0«  +  KO,2CO», 


Terbasic  Borate  of  Ethyl.    30H»0,BO». 

Ebelmen  &  BooQUET.     iV.  Ami.   Cfiiin.  Phy$.  17,  55;  aUo  Ji  pr,  Otm, 

dS,  215;  abetr.  Oompt.  rend.  22,  386;  al»9tr.  J,  pr.  €%m.  38.  til 
Bowman.     Phil,  Mag.  J.  29,  546;  also  Mtm,  nnd  Proe.  o/UU  Cktm.  Sh, 

3,  248. 


DritUt  Borvinfta;  Kinfaeh  [']  borsaurfM  AHkfUxjfi, 
TrrbaM  Boraeic  Bthtr,  —  DiKOTrred  by  Ebclmt-n  At  Boiii)<ie(  ta  IS46. 

PrrporiMtion.     Chlorine  gas  10  j^iusetl  through  a  r«d-b6t  nuzla»  •' 
bumcic  aciij  nnd  chnrcoal,  and  the  ru^fultiui;  mixturo  of  chloride  of 
and  carbonic  oxide  ^s  (II.  •'127),  coudcuaed  in  a  bottle  cuotauiinf 
lute  alcohol  and  eurrouoded  with  cold  water,  the  proceaa  bein^ 
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so  long  as  there  is  no  rLak  of  an  admixture  of  free  cbluriae  with  the  gas 
which  comes  over.  Hrdrochloric  acid  vapours  are  then  evolved,  and 
above  the  yellow  alcohol  saturated  with  hydrochloric  acid,  there  is  formed 
»  rapidly  increasing  layer  of  the  compound  ether: 

3Cm«0*  +  BC1»  ^  3C<H»0,B0«  +  3HCI. 

This  liquid  is  decanted  and  distilled  with  a  few  drops  of  alcohol.  At  first 
a  small  quantity  of  alcohol  containing  hydrochloric  acid  passes  over;  then 
between  115°  and  125^^  the  horacic  ether,  which  must  be  collected  in  a 
separate  receiver.  In  the  retort  there  remains  a  colourless,  inflammable, 
Titreons  mass,  which  solidifies  on  cooling,  tastes  very  bitter,  smells  like 
terbasic  boracic  etber,  but  is  not  so  readily  decomposed  by  water;  it  con- 
tains 207  p.  c.  carbon  and  6  0  H,  (may,  therefore,  be  2C*H"0,3BO*.)  — 
By  rectifying  the  distillate,  so  that  all  which  passes  over  at  119**  may  be 
collected  apart,  the  boracic  ether  is  obtained  in  a  state  of  purity.  (Ebefmen 
&  Bouquet.)  —  Bowman  proceeds  in  a  similar  manner,  excepting  that  ho 
first  passes  the  mixture  of  chloride  of  boron  and  carbonic  oxide  through  a 
U-tuDe  filled  with  copper-filings,  to  remove  all  the  free  chlorine,  and  then 
into  the  absolute  alcohol  contained  iu  a  Liebig's  bulb-apparatus  immersed 
in  cold  water.  In  conducting  the  experiment  in  this  manner,  it  is 
observed  that  a  heavy  liquid  first  forms,  with  evolution  of  heat,  in  the 
first  bulb,  then  sinks  down  and  forms  a  clear  mixture  with  the  remaining 
alcohol,  —  and  that  the  alcohol  afterwards  becomes  turbid,  without  evolu- 
tion of  heat,  the  turbidity  arising  from  the  separation  of  small  drops  of 
liquid,  which  unite  and  rise  as  a  layer  of  the  compound  ether  to  the  top  of 
the  heavier  stratum.  The  boracic  ether  is  then  decanted  and  fractionally 
distilled  four  times  to  free  it  from  the  adhering  acid  layer,  which  is 
heavier  but  more  volatile;  in  the  first  distillation,  vapours  of  hydrochloric 
acid  and  chloride  of  ethyl  are  evolved.  The  heavy  acid  stratum  has  a 
density  of  0'901,  boils  at  about  88^,  giving  ofif  hydrochlorio  acid  and 
ehloride  of  ethyl,  and  contains  46"29  per  cent,  of  caroon,  11*56  hydrogen, 
9'53  chlorine,  and  32*52  oxygen,  together  with  a  trace  of  carbonic  acid, 
[appears,  therefore,  to  be  a  mixtare  of  alcohol  and  hydrochlorio  acid.] 
(Bowman). 

Properties.  Transparent,  colourless,  very  thin  liqnid,  of  sp.  gr.  08849 
at  0^  (Ebelmen  &  Bouquet);  0-871  (Bowman).  Boils  at  119^  according 
to  Kbelmen  &  Bouquet;  at  121'^,  according  to  Bowman.  Vapour-density, 
5'14  (Ebelm.  &  B.);  5*31  (Bowman);  has  a  peculiar  and  tolerably  agree- 
able odour;  tastes  warm  and  bitter  (Ebelm.  6i  Bouquet);  has  a  pungent 
aromatic  odour  and  a  sharp  taste.  (Bowman.) 


12  C  

...     72-0     .... 
...     150     ..., 
,..     240     .... 
..     34-8     .... 

.     49-38 
.     10-29 
.     16*46 
,     23-87 

Ebclm.  &  B. 
....     4912     .... 
....     10-43     .... 
....     18-05     .... 
....     22-40     .... 

Bowaian . 
47*69 

16  H 

3  O 

9-90 
17-94 

B0» 

CI 

24*29 
018 

3C*H*0,B0' 

...  145-8     .... 

,  100*00 

Vol. 
12 

....  100-00     .... 

Density. 

4-9920 

1-0395 

0-7487 

3-3279 

10000 

C'Vapour .... 

H-g«s 

B  •vapour 

15 

1 

O-eas  

3 

^  o""  

Vapour  of  3C*HH),BO»... 

2 

1 

101081 

5*0540 

Jinr-osa'anMiM.  Teriamt  ^loeaHK  cE^er  \Bxam  viA  a  bcsatifil  gna 
&HK.  ,pnnr  of  •iiiJ*  hnaet  i£  ^nacr  aod  aad  lesrimj^  bo  rawb , 
Tvem.  &  3L  a-^irunir  !<-  Bi^noKi.  x  JB»«vf  a  n  fidiw  of  fssed  bonde 
aoc.  —  !b  caHi*^iir  guuxirr  :a  -vsieE.  ihwijim'^l  mt  the  niT  tue  iito 

i:  it  is  detOMpuaed  a 

.)      Heace,  vWt 

boncieetlierK^ 

tWaaaitionorakijer 

IT  wiaai  £kcviK  deeonposes  the  etfer, 

t«iaae  zf  ;!«  aZbhL    TTiimmib    —  DietiDed  vkfc 

iwifr  iic  ^iif  mma.  ynt  ■adeeoBpoeed,  Ittrkr 

^  (SMa.  A  BovqBH.^ 

~  Fuur  (C4cr.  (£beiBiCB& 


jozf   :<«.    X.^li:L«::UiL  i*i^  1«.129;  also  JukPilaimS; 
^:i.   nn  /  sr  *T«.  57.  34*:  ata.  Cam^  rend,  18, 1202. 


Tj=«6p£  Vracar  »o£  3  lie  saae  <£  fae  povder  Vecnmes  heated  bm 
Z?^  -a  ^  wTisa.  3cx<!*£  wjcl  aa  eifsal  vruht  of  absolnte  aleobol;  ftt  95', 
a«  frTw.A-^  \^,^ns  ;:  >:c  Ai  want  af  the  hoHiog'  point  has  risen  to 
11  y.  -Jz>*  -LfcIJiC'-a  2j  ix-MrrrTC*!;  'Jte  p:«x-=  vhich  has  dUtiU^oTer 
T».  ir«*£  *:*;i  !:■;  iigr  :i£-:a  7^7»5irit£  lill  tie  Kilic^  point  again  rises 
r:  ;::-.  -.i-r  lal:  Kli'i  rst^'iM  :f:i:ia  ir:o  <]i:aU  pieces  and  dijrest^  f'f 
*4  i-.Tr?  »i:*.  i^iT£r»::ii  irii-jr.  lif  3^^i  cecaotti^l  from  the  ondissoheJ 
r»:n"--"  i=-  iirtil^^'i  :!"  il-e  i^o:  i^i-e  r?:cn  rises  to  COO'. 

5  ':'.Tx:r  ::  etLv!  tLea  r:~LAl2a  i  lie  i«ort  in  the  form  of  a  thlA 
T-L.-wi?^  !':;^-i-  »L:':L  a:  i.\*y  r.^^^fs  vf  »hite  fames  in  the  air,  ncd  <ia 
i^-.K-zz  ^  ''"-■='  ;o  a  tr^z-JiariK:*  XJ*??-  Tti*  ^lass  is  rather  soft,  evenii 
crLi^rr  :c=:t«ra:-r^.  i::i  a:  W"  cr  SO'  mav  be  drawn  oat  into  lens 
:lrtj.ii"  h  *L;j  a  fAlri>  eti^r^  •:«i-.3r.  a  bamiu^  ta^te,  and  wlca 
-li^.i  .;r  'li  ^ii3  jr-'I.;--*es  a  I'Srti.  t-eicj;  at  the  ^ame  time  conrexied 
:-:;  \  wi.ie  r-:w'ier  ■::  iT-ira;^i  tcrade  acid. 

4  C 

3  H  - 
O    . 


Ebclmcn. 

240 

*»-Jl     .. 

19-< 

5  0     - 

4-«d      . 

-       4i 

*0     ^ 

-       7-JI     - 

-....       9-1 

69  6    . 

ei-29   .. 

.     C6-7 

C-H*0.iBO* 106  6    —  lOOOO    100-0 

I , .-TY^Trci*  to  hyUrmted  boraci.-  »rid»  HO,2BO»»  and  boT«x  NaO,2BO'. 

.■:r.5  to  dteoinpose  at  500=.  with  fofioD.  intumescence,  and  th'ckeo- 

•kTodccts  bciDff  rleCant  ^a^.  alcohol  vapour,  vapour  of  un»iocfic- 

ic  hiborate^  vapour  of  water,  and  fused  boracic  acid  fre*  fn'' 

^t  first  the  olcfiant  gas  predominates,  afterwards  tlio  alcok>' 

|t,  water  »Ad  bj-diated  boiade  add.    [The  kfit-mentKori 


ETllYLO-PnOSPHOBOUS  ACID. 


397 


troduct  18  probal>ly  formeil  by  the  deoompositioii  of  the  volatilized 
>racic  ether,  caiiJ^otl  by  tho  water  wliicti  ia  given  olT  lu wards  tbo  end  of 
the  process.]  The  olcHant  gas  cvolveil  in  iho  decomposition  burtia  with 
»  green  flume,  the  colour  arising  from  admixture  of  the  vapour  of  the 
boracic  ether,  which,  liowever,  may  be  removed  by  washing  with  water. 
—  Biborate  of  othyl  triturated  witli  water  becomes  very  hot,  and  is 
resolved  into  alcohol  and  boracic.  acid.  When  exposed  to  moiat  air,  it 
becomes  white  on  the  surface  from  slow  decomposition. 

Biborato  of  ethyl  diasolvea  lu  Alcohol  and  Vinic  fthcr,  but  gives  off 
ilieso  liquids  completely  at  200^;  a  portion  of  the  undecomposcil  boracic 
etber  then  passes  over  with  the  alcohol,  so  that  the  diHtillute  burns  with 
a  greeu  flame,  and  when  mixed  with  water,  eolidifics  from  fiepanition  of 
boracic  acid.  (Ebclmcu.) 


Ethyb-phosphorous  Acid.    HO,C*H«0'',PO'=HO,C*H»0,PHO* 


WuRTZ  (1845). 
21,  357. 


iV.  Ann.  Chim.f  Ph*/8.  IG,  218;  abstr.  Comp.  rend. 


b 


WeinphmpAorige  S&ure,  Aethtrphotphwige  Sdure,  Acide  6thfrophQ9phoratx, 


Terchlorido  of  phosphorus  mixed  with  alcohol  of  36°  Bm.  evolves 
great  heat,  and  forms  hydrochloric  acid,  etbylophosphoroua  acid,  and 
chloride  of  ethyl : 

PCI"  +  2C*H«05  +  2HO  «  HO,C*H«O»,P0>  +  C'H'Cl  +  2HC1. 

If  absolute  aU'ohol  were  need,  lliere  would  be  a  deficiency  of  2H0, 
A  small  portion  of  the  phosphorous  acid  remains  in  the  mixture  in  the  free 
Mate.  —  Tho  terchlorido  of  plio&pboru.s  is  added  dmp  by  drop  to  tho 
alcohol  in  a  ve^el  kept  oontinuuMy  ce>ld  from  without,  and  the  mixture 
evaporated  at  a  gentle  heat  to  drive  oil'  tho  chloride  of  ethyl  and  the 
hydrochloric  acid,  first  in  the  air,  and  afterwards  in  vacuo,  the  vessel 
contjfcining  the  liquid  being  connected  with  tho  air-pump  by  a  tube  con- 
taining hydrate  of  potash.  Tho  remaining  syrup  i.-*  then  saturated  with 
carbonate  of  baryta,  and  separated  by  filtration  from  phosphite  of  baryta; 
the  filtrate  evaporated  in  vncao;  the  dry  residue  treated  with  absolute 
alcohol;  the  ruiiiid  filtered  to  sepnrate  the  chloride  of  barium,  and  evapo- 
rated till  the  baryta-salt  crystallizes. 

The  acid  it«elf  is  scarcely  known  in  tho  free  state,  iu  consecjueuce  of 
ita  great  tendency  to  resolve  itself  into  phosphorous  acid  and  alcohol. 

Its  salt^i,  the  KtJii/hpfiOsphiifs,  arc  more  permanent  than  the  acid,  less 
disposed  to  crystallise,  and  readily  soluble  iu  water. 

PotatJi-mU.  —  By  precipitating  the  aqueous  solution  of  the  baryta- 
aalt  with  sulphate  of  potash  and  evaporating  the  filtrate  in  vacuo,  a  thick, 
noD- cry  stall  izablc  syrup  is  obtained. 

JJartfta-saU.  —  White,  amorphous^  friable,  and  deliquescent  mass 
having  tho  composition:  HU,G*ll=BaO',PO'  =  BaO,C*HW,PO'  = 
BaO,C*lPO,l*HO*.  This  salt  swells  up  when  subjected  to  dry  distillation, 
giving  off,  first  certain  volatile  jiroducta  of  the  decomposition  of  alcohol, 
then  phospiiurettcd  hydrogen  gas,  and  leaving  a  mixture  of  phosphate  of 
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ethylene:  primaky  nucleus  c*h<. 


baryta  and  oxide  of  phosphorus.     In  the  dry  state,  it  Jt  pennanent  in 
air;  but  in  solution,  it  gradually  depositu  crystals  of  moii<.>pho^>luUit 
baryta^  whiUt  alcohol  makoa  iu  appearance  iu  Uie  acid  liquid  : 

C*H«0«B»P  +  20  «  C*H«Oa  +  BaO,PO*. 

The  salt  disaoWca  very  readily  in  water  and  alcohol ;  from  Ike  latter  mIhf] 
tioD  it  ii  precipitated  by  ether. 

Lead-aaU,  —  Formed  by  saturatinff  the  acid  separated  by  sulphurie 
acid  from  the  baryta-snlt,  "with  recently  precipitated  carbonate  of  lea^ 
and  evaporating  tho  filtnito  in  vacuo.  Sliinin/j,  anctuous,  crj'fitallio* 
scales,  pcrraancnt  in  the  air,  soluble  in  water  and  alcohol,  in«olubI«  it] 
ether.     The  aqueous  solution  gradually  deposits  phosphite  of  lead. 

Oryitaliised. 

4  C 24-0 

6H „«. 6-0 

Pb    1040 

P 31-4 

6  0 48-0 


Wnrta. 

n-25     n-25 

2-81     2-84 

48-74    48aS 

14-71     l4-8i 

22-49    22-74 


PbO,C<H'Hy.PO»  213-4 


100-00    100-00 


Copper-salt.  —  Obtained  by  precipitating  tho  baryta-salt  %vitb  4uJ| 
of  copper,  and  evaporating  the  filtrate   in  vacuo.     Blue,  amorphouj^  mH^ 
deliquescent  mass,  in  which  the  copper  is  gradually  reduced.  (Waru.) 


K  Phosphate  of  Ethyl.    3C*H»o.ro». 

V60ELT.     Fogg,  75,  282;  abstr.  Ann.  Pharm,    69,   180;  J,  pr.  Ckm,\ 
46,  157;  PJiarvi,  Centr.  184D,  129. 

Bthjflle  Phoffthate,  PhotphorMuret  Aethyhxy^,  PAtuphorie  ftJktr, 

This   budy  is  obtained  :     1.   By   tho  action  of  anhydrous  pbofpki 
acid  on  alcohol,  which,  however,  yields  it  in  sntall  quaottty  omy. 
2.   Iu  the  decomposition  of  biethylophosphates  (p.  402)  by  be»t. 
biethylophu^phate  of  lead  is  heated  in  an  oil-buth  to  180^ —  ]&0'^ 
phorie  ether  is  obtained  in  tho  form  of  a  trans)>Arent  and  colourlcM 
which  may  be  dried  over  recently  ignited  carbonate  of  potaab  and 
purilicd  by  redistillation.     The  decoaiposition  by  which  it  is  obtali 
represented  by  the  following^  equation  : 

2CPbO,2C*H*0,PO')  «  3C^H*0,P0«  +  2Pbn.C^H*0,PO». 


Bietb^lophospbate 
of  lend. 


PliMphoric  etiier. 


PhofpbovuuU 
of  ImiI. 


The  distillate  does  not  taste  soar,  but  fniut  and  nanMAtiDj;; 
Dol  change  tlio  colour  of  litmus  paper.    Mixes  with  rtber  nnd 
and  even  with  water,  although  a  <lrop  of  it  placed  npon  gla40  re-pttll  water. 
a  phenomenon  likewise  ol>6crved  with  alcohol. 

The  ether  wa*  not  obtaineti  perfectly  anhydrous,  and  ronjwwjncntly  it* 
anatysii  exhibila  a  deficiency  in  the  carbon  and  phosphoric  acid.  Tbf 
higheM  boiling  point  observed  0»y  puwinpt  the  ethrr  to  tho  top  of  a  tabe  4IW  •«* 
uercury  and  obicrving  tiic  tnnprrmturv  at  which  the  tension  of  its  vapour  i«ttl  batakced 


the  fttmofpheric  pressure)  Waa  142    5' 


a  rj 
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12  C 72-0    ....    89-47  ..«..-  38-31 

15  H 150     ....       8-22     8-59 

S  O 24-0    ....     13'16    15-02 

PO» 71-4     ....    39-15    3808 

3C«HH),PO» 182-4     ....  10000    10000  f 


Ethylophosphoric  or  Phosphovinic  Acid 
H0,OH«0SP0»  =  2H0,C*HH),P0'. 

lSSaionb.    Ann.  Chim.  Phya.  13,  294;  also  Sckw.  29,  201;  also  N.  Tr, 

6,  1, 137. 
tLouzE.    Ann.   Chim.   Phyt.  52,    37;   also  J.  Ghent.  nUd,  9,    129; 

also  Schw.  67,  330  and  355,  Ann.  Pharm.  6,  129. 
■BIO.     Ann,  Pharm.  6,  149. 

PhotphethifHe  aeid,  Aetherphoipkondure,  Weinph^uphorsdure,  Aeide  pkotvko- 
ilfM.  —  Discovered  by  Lassaigne  in  1820,  more  minutely  examinea  by 
iloaxe  and  Liebig. 

For  its  formation  from  alcohol,  vid.  page  242.     It  is  also  formed  by 

0  action  of  phosphoric  acid  npon  ether;  but  much  more  slowly  than 
ith  alcohol.  (Felouze.) 

Preparatum.  1  pt.  of  95  per  cent,  alcohol  is  mixed  ^ith  1  pt  of 
dinary  phosphoric  or  pyrophosphoric  acid  of  the  thickness  of  a  strong 
np;  the  mixtare  heated  for  some  minutes  to  60**  or  80°;  dilated  after 
i  faoun  with  8  times  its  bulk  of  water,  and  neutralized  with  carbonate 
baryta  pulverized  as  finely  as  possible.  The  whole  is  then  boiled  for  a 
liile  to  drive  off  the  nncombined  alcohol,  —  then  left  to  cool  down  to 
I**  _  filtered  —  and  the  filtrate  left  in  a  cold  place,  so  that  the  phosphovi- 
Ae  of  baryta  may  crystallize  out.  From  the  aqaeous  solution  of  this 
It,  the  acid  may  be  obtained  by  carefully  adding  eulphuric  acid,  and 
teriug;  it  may  also  be  obtained  by  decomposing  the  lead-salt  with  sul- 
laretted  hydrogen,  and  filtering.  Either  of  these  filtrates  evaporated, 
•t  over  the  open  fire,  and  then  over  oil  of  vitriol  in  vacuo  at  ordinary 
mperatnres,  leaves  the  concentrated  acid  in  the  form  of  an  oil  whicn 
itner  dries  up  nor  decomposes  when  left  for  a  longer  time  in  vacuo, 
'elonze.) 

The  concentrated  acid  is  a  colourless,  inodorous,  viscid  oil,  which 
ddens  litmus  strongly,  and  has  a  biting  sour  taste.  It  deposits  a  few 
ining  crystals  of  tho  acid,  which,  however,  do  not  increase  at  22°. 
'hen  boiled,  it  first  gives  off  ether  mixed  with  alcohol,  then  defiant  gas 
ith  a  trace  of  wine-oil,  and  leaves  phosphoric  acid  mixed  with  charcoal, 
'elonze.)  When  distilled  with  acetate  of  potash,  it  yields  pure  acetic 
her.  (Liebig,  Ann.  Pharm.  13,  32.) 

The  concentrated  acid  mixes  with  water  in  all  proportions,  and  may 

1  concentrated   by  boiling   up  to   a  certain   point  without  decompo- 
ion.  (Pelouze.) 

The  PJtosphovinaUs,  EthylophosphcUes,  or  PhotpheihylaUtf  contain 
At.  metal  to  1  At.  acid,  and,  according  to  Liebig's  analysis  of  the 
Z3rta-6alt,    their   composition  is  expresaed  by  one  of  the  followiog 


400  KtHTLBMB:  FtlllAir  KtlCtSIlS  Cm*, 

Ibrmla:  MO,€>H*MO>JK)>,  or  HO»(^H*iro%FO%  ot 
(Geriwrdt),  or  2M0,C«H>0,P0>  (naiaO^wvr). 
ofSOO^vitboatdeeompontioa;  lome  of  IImb  diMolTfl^ 
wator;  bot  Umj  diaolTO  Kudily  in  dilate  acadi.  (Pdoueu) 


^  Pdtai.— (Nrtainod  Ij 
wJt with  —Iphate of poteA.    CiyaUUim  Tardowij 
Belts  in  its  water  of  CTytilHiarioo  wltea  hoBtoa,aiid  is 
(Pdoue.) 

nmpkimmaie  ^  ^Me .  —  OVtaiiied  ia  i 
laily  eonotitated. 

FioagAommate  q^  Saryim,  — CotoorioH^  trt  diovl^  ij 
prima,  Ef*™^  ^^  "^-"'^  taiUei  hf  liaaMhun  of  the 
c4ges.  Tutee  agneoUj  mIom  and  bitter.  Kfloieeoee  y^^tkmhk 
tiie  air;  giree  off  90*575  per  coot.  (29-15  p. «.  aeeoKdii^  to  LmU^  tlik 
water  of  oyBtalliatioD  at  120^,  acooiriDg  at  tlie  Mae  tine  a  jMilf 
laetre.  At  a  doll  red  Imb^  it  giToe  on  water  and  caibaratted  kydiUMb 
with  tiaeei  of  akohol  aad  ether,  aad  kaToi  dipjrophonhKto  «f  hinb 
rSBaO^PO*)  mixed  with  diaieoal.  Kthediynat  be  auxed,  biftnW- 
tioa,  with  eailrawte  of  potaih,  it  likeinee  yialde  no  aleohel,  h«t  theiMi 


volatile  prodncU  as  when  heated  alone.  (Pdoue.)     The  ealt  euMr 


dried  aad  then  heated  till  it  chars,  giTos  off  oldbat  gaa 

(LieUff.)    From  the  aoneoos  solution  mixed  at  the  otdiaaiy . 

tore  with  astrie  acid,  alcohol  throws  dowa  aitiato  of  haiytai  aUe  fiti 
phoiphoriaie  acid  remains  ia  solatioa.  The  salt  k  flMMt  eelafch  k 
water  at  40°,  aad  the  solatioa  mtufttnl  at  that  tiaMneiataie,  dnnili 
eiTstals  of  the  IS-hjdntedMJt,  both  wbea  heated  aad  when  eooM.  1ft 
of  the  (crystallized ))  salt  disMlres  at  O^  in  29*4  pts.,  at  5<»  ia  30-8.  at 
20«  in  14*9.  at  40=  in  10-7,  at  50="  in  12*5,  at  55^  in  11-2,  at  60^  in  IH 
at  $0""  in  22-3,  and  at  100^  in  357  pts.  of  water.  The  aalt  is  inaolBlileiB 
alcohol  and  ether  and  ia  precipitated  by  these  liquids  from  its  aqieoai 
solution.  (Pelonze.) 

DrM«fl20-.  Moue. 


2  BftO - 153-2  ....  58-58    58*90)  ..  „ 

PO» ™ -...     #1-4  ....  27-29    25-90f  '*^ 

4C- -.     24-0  ....  9-18     9-17  9« 

5  H..„ 5-0  «  1-91 2-28  1<0 

O 8-0  ....  3-06    5-77 3il 


BaO,C*H»B»0*,PO».....«    261-8    «. 

lOOiW    -  100-00        

I80« 

2  BftO -....  153-2 

po» ri-4 

4  C 24-0 

5H -       5-0 

0 8-0 

12  .\q - 108-0 

lieUff. 

....     19-32f ^^    

....       6-49     6-58     

....       1-35 1-19     

....      217    2-20     

..-     29*22     2915     

30->n 

BaO,C«H*BaO*.Hy -1-12X9.    -  **'*«    -  -  l**^^    ^^'^    

.\ccoitUnf  to  Frloue,  the  diy  stlt  contains  2BiO,C*H*Q^,PO*. 

EtAyhpho^ate  <^Strontia.  —  CrTstallint  with  diffionltyia  hrclfit*' 
ervataliii;  is  much  loss  soluble  in  hot  water  than  inoold;aDdi8  predpttstcJ 
the  cold  solution  bj  alcohol. 
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Pho!ephovinate  of  Lime.  —  Alcohol  ia  added  by  drops,  as  in  Boanay*8 
process  (p,  174),  to  an  equal  weight  of  phosphoric  acid  of  sp.  gr.  1*50,  heated 
in  a  retort,  the  mixture  distilleil,  and  tbc  distillate  frequently  poured  back 
till  it  becomes  rich  in  ether;  the  brownish  viscid  reMdwei  dissolved  in 
water,  suporsaturatod  with  milk  of  lime^  nod  filtered  from  the  phosphate 
of  lime;  carbonic  acid   ^^  passed  through  the  filtrate  to  precipitate  the 

il  free  lime;  and  the  liquid  heated  to  tho  boiling  point,  then  filtered  and 
evaporated,  Phosphovinate  of  lime  then  remains  in  the  form  of  a 
vhito  mass,  consisting  of  fine  needles  and  having  a  slightly  sharp  taste. 
When  enbjected  to  destructive  distillation,  it  gives  off  a  gas  having  the 
odour  of  acetic  ether,  together  with  water,  oil  of  wine,  and  a  mixture  of 

I  charcoall  and  phosphate  of  lime.  It  also  leaves  this  salt  when  mixed 
•with  nitric  acid  and  ovaporatod.  Dissolves  readily  in  water,  and  when 
exposed  to  the  air,  becomes  moist  btit  does  not  deliquesce.  (Lassaigne.) 

Small  micaceous  needles  having  a  strong  lustre;  precipitated  on  mixing 
tho  baryta  salt  with  nitrate  or  bydrnchlorate  of  lime.  They  contain 
4  At.  water,  dissolve  slowly  in  pure  water,  but  readily  in  water  contain- 
ing phosphovinic  or  acetic  acid.   (Peluuze.) 

Eiliylophosphate  of  baryta  forms  with  Protorhhricle  of  tin^  and  with 
Lead,  Mercury^  and  SUver-salttt,  precipitates  which   are  soluble  in  dilute 

I  acids;  but  it  forms  no  precipitate  with  prolochloriile  or  scsquichloride  of 
iron,  chloride  of  nickel,  chloride  of  copper,  terclduride  of  gold,  or  bichlo- 
ride of  platinum.  (Polouze.) 

The  dilute  acid  dissolves  ^inc  and  Iron  with  evolution  of  hydrogen, 
furming  a  zinc  or  iron  salt.  (Peloaze.) 

Phosjihovinate   of  Lead,  —  Precipitated  in   the   anhydrous  state  by 

J      adding  phoaphovinate  of  baryta  to  a  lead-salt.     It  is  the  least  soluble 

of  all  the  phosphovinatca 


2  PbO „ 224-0 

PO*  ..„ „ 71-4 

4  C   «.. 240 

a  H  5*0 

O   8-0 


67-3B\ 

21-48? 
7-22 
1-50 
2-41 


Pdouie. 

86*28 

7-68 
1-81 
4-23 


PbO.C*H«PbCy,PO» 332-4     ....  100*00 100-00 


Phospltovinate  of  Silver.  ■—  The  baryta-salt  mixed  with  nitrate  of 
silver  throws  down  hydrated  crystals,  which  resemble  the  lime-salt  in 
appearance  and  iu  their  slight  solubility.  (Pelouzc.) 

The  concentrated  acid  mixes  in  all  proportions  with  Alcohol und  Ether; 
it  coagulates  white  of  egg.  (Pelouze.) 


L 


H  Biethylophosphoric  Acid.    H0,2C*H*0,P0». 

VoCELl.      Vid.  Memoir  cited  on  page  398. 

This  acid  is  formed,  together  with  the  preceding,  when  absolute 
alcohol  or  ether,  in  the  lt(|uid  or  gnseou*  state,  is  brought  in  contact  with 
anhydrous  phfisphoric  acid.  The  absorption  of  the  vapour  affords  tho 
best  mode  of  preparation,  because  when  anhydrous  pho8pboric  is  inlro- 
daced  into  li<juitl  alcohol  or  ether,  preat  heat  is  evolved,  and  tho  phosphoric 
acid  forms  into  lumps,  which  arc  very  slowly  acted  ui^on. 

VOL.   VI 11.  2d 


acUb 

<lWr  o^dcoW  (Ag  latter  yiefib  die  IwitgBwh^^and  ^tm  ptili  mnrnd 
vitiia  ielijv  to  ken  omt  tk»  MMton  af  Ae  9ir.-^Tte  wM  to 
abMite  tfe  vapow,  aad  u  a««ek  or  ftlbrt«^4e)HMflfft*«»»Mf. 
[lB«M«XMtnMattlieMM«bHMted  aWtf  «w^iiM  «£ite  Vivbff 

■ite«rie^  AcL,  i»wt«d  W  iltatioq.  Mdto  IMH 
ofera  watw  Wth  era  Md-h«>k  Aip»ii^4AM»W- 
.iiU  (yhegphorJMte)  fthea  mpmntm  oat  m  pwly  tijiiih  Qm  M«r 
itetJon,  the  eelatie^  yidde  grofof  itjAlg  Ijly  ^iji^  1|i|» 
lirt  cf  the  biithyiniilin^heH  oflw/;  tfay  iMy  W  rtfMlf 
iTngthoBatmTMtygMtle  heat  aad  iMmtelliwuB. -- Inii  ift 
I  of  thie  leaa.«k  the  lead  mj  be  pwicifitetaJ  ^r"ifrVTT*H 
hjrdneea;aMithe£ltiatoaTapented  ia  Taeae  yiiMa  thf  iijtfalei  ■# 
iathefan  of  a  ayiai^  whU  4eei  m*  ttyateito  awd  ■jt^W  »  W 
fartiaU J  deeoaipooed. 


The  vfrafiy  acid  whea  heated  |jvai  off  pnifw^  aii'ii_r>p«ni.  iW 
rvanu  pboeidionc  ether,  reeocanahih 


aftervamB  pboe|dionc  ether,  reeoganahle  hy  ite 
■tioB  tenaiaates  with  a  Tielcat  ftothii^ef  the  ■halm 
aeid  leaiaiaa  beluad. 

The  JMitfy/iyirpyiaIra  haw  the  iii»f  wliw ■  MOjOWOJWy.  Hv 
ifpear  to  be  all  eolaUe  ia  watoi; 

itaryla-«i/f.  — Fonacd  W  ntaiatiag  the  aoaeoae  add  wtt  wIlHli 
flfbaiTta.  —  DivolTes  leadilj  ia  vater  aad  dflale  aleoMtaad  mtyh 
obtaioed  in  needlea  and  lawiMp. 


Ohtaiaed 

I  whieh  hai  ^eea  left  te  delifi 
or  to  the  aqaeou  add  prepared  by  decoBponB|f  tha  lead-eak  vith  flit 
pbaretted  faTdrog^n,  —  or  hy  decomposiog  the  Icad-ealt  with  an  aleofcdK 
EolotioD  of  chloride  of  ealciam. 

Verv  soluble  in  vater.  less  soluble  in  dilate  akofaol,  qiariBgly  ■ 
abfc-luie  alcohol.  Cirstallizes  on  cooling  from  a  warm,  eeaccatimi 
aqoet'Cs  solation,  or  from  an  aqaeoos  sclntion  ffradnallj  eTa|ioiated,'-ii 
eilkr  irroop^  of  cnreiaU  like  the  le«d-«alL  From  the  aolalioa  ia  dOiti 
alcohol  it  ciTftalliies  in  needles.  When  strongly  boated,  it  does  not  fin 
off  water  or  fofe.  but  decompotses  with  oTolntion  of  pboephoric  ctfetf; 
tnnine  slightlv  black  at  the  same  time. 

C«0 M-i    —    lC-39    _     !«-» 

PC Tl'4    —    4l-« 41-i5 

$C  «••    «.    «;-«    ».^    X7-U 

10  H 100   —    s-ra c-oi 

2  O 16-0    —       9-20 9-20 

C«0,2C«HK>,P0* lySM     «  100^    100«1 

Jfapnwa-taU.  —  Formed  by  decompoong  the  lead-ealt  with  salpbie 
of  magnesia.     Very  culuUe  in  water;  ciyitauina  with  diScnlty. 

^A'iWW-*t//.  —  Obtained  in  a  similar  manner.  Solidifiee  from  a  v&ra 
concentrateti  folntion.  in  lamiam  aiiitcd  in  giai^  aad  fwrtaiaiig  wUg 
of  crvfetallintion.     Vezy  solnble. 

Leod-iaU.  —  The  prcraiation  of  this  alt  has  been  alzvady  descnW 
It  dissolrei  readily  ia  cold  water,  ctill  men  ia  warn  watar;  nadily  ib^ 
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in  dilute  alcohol,  very  slowly  in  cold  absolute  alcohol,  very  easily  in 
warm  alcohol  of  40^  TIio  auueuus  eolulion  elowly  evaporated  at  a  genlle 
heat  yields  tho  ealt  in  beautiful  uncdlos,  ofton  of  measurable  size.  Kroui 
a  warm  concontrateil  solution  it  solidifies  on  cooling  in  groups  resembling 
thein;  from  a  sulution  to  waru]  absolute  alcohol,  it  separates  on  cooling  in 
crystuLlincniasses  having  a  ailky  lustre.  Absolute  alcohol uiTonls  thereailiest 
method  of  purifying  the  salt,  separating  it  at  once  from  inaolublo  lead- 
salt  and  free  acid,  without  the  trouble  of  repeated  crystallization. — The 
salt  fuses  at  180%  and  bolidilies  again  at  175^  in  a  stellate  crystalliuu 
mass,  which  redissolves  almost  completely  in  water.  Whco  heated  above 
it«  melt'mg  pointy  it  decomposes,  giving  oS  white  vapours  of  phosphoric 
ether. 


Vagdi. 

*  DvJ.. ■*■«•«•*.«•>'•••*«•••••. 1 

..MM             112-0 

....     43-44     . 

43-41 

PO* « ^.. 

71-4 

....    27-77    . 

......     27-53 

8C ....„ 

480 

....     18-66     18-,S6 

10  H 

......       100 

....      3-90     . 

3-98 

2  0 „...., 

160 

....       6-23     . 

6'72 

FbO,2C*U»0,PO*   

...«.    257-4 

....  100-00    . 

100-00 

CoppeV'SetU,  —  Obtained  by  decompofling  the  lead-salt  with  sulphate 
of  copper.  Very  soluble  in  water;  could  not  be  obtained  in  the  crystal- 
line state.  (Vogeli.)  ^ 


Sulphide  of  Ethylene  and  Hydrogen?    c*H*s*=C*H*s«,2HS. 

UiwiQ  &  Weidmanw.    Foffff,  49, 132;  also  J,  pr,  Chcm.  19,  434. 

A  mixture  of  the  alcoholic  solution  of  snlphidoof  hydrogen  and  potas- 
^am  and  Dutch  liquid  msi  atsido  in  a  sluppercd  bottle,  depodits  a  large 
quantity  of  chloride  of  pota.s«ium.  The  colourless  liquid  decanted  there- 
from yields  an  alcoholic  solution  of  sulphide  of  ethylene  and  hydrogen, 
coQtauiinalt-il,  however,  with  a  small  quantity  of  hydrusalphuriu  acid, 
which  may  bo  removed  by  means  uf  acetate  of  lead: 

C^H^CP  +  2(KS,HS)  »  OH*S«  +  2KC1. 

The  'liquid  haa  an  oflcnBive  odonr,  like  that  of  hydrosulphurio  acid. 
When  diluted  with  water  (whereupuu  it  hecomee  turbid  after  a  while)  it 
forms  a  sulphur  yellow  precipitate  with  lead  salts  (changing  to  white 
after  a  while),  green  with  ferric  salt*,  blue  with  cupric  ealtfi}  while  with 
corroeive  sublimate,  and  yellow  witii  uitrate  oi'fiilvcr,  torchlurido  of  gold, 
and  bichloride  of  platinum. 


SFb... 

Tht  Itad'prtcipiiatt, 

208 

....     69'33 
....       8-00 
-..       1-34 
«..     21-33 

Lawig 

&  Veldnuum. 
68-05 

4C  ... 
4  H  ... 

4S  ... 

» 24 

^ 4 

„ 64 

8-71 

1-71 

21-60 

300 

„„  10000 

100-07 
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Sulphite  of  Sxilphethyl  ?  or  Hyrosulphite  of  EUiylcnc  ? 
C'H*S'0'=C'H''S,SO'l  or  C*H*S'0*=C*H*.S»0»1 

L'iwia  &  WninMANX.     Pofj^.  49,  324, 
H.  Kopp.     An7i.  Fharm.  35,  343. 

When  dilute  nitric  aciH  is  (ligestp<l  with  pxeesa  of  mcrcaptao,  lit 
mixture  assiimea  a  red  colour,  and  aftor  a  while  dcposita  an  oil.  Tit 
mixtiiro  is  digcded  for  some  lime  with  occasional  addition  of  nitric  acU, 
till  the  mercaptan  is  wholly  or  for  the  most  {tart  decomposed  —  hut  Bn4 
too  long,  because  in  that  case  nothing  but  ethylosulphuroua  acid  wonU  b« 
produced; — thehntlititiid  ia  tlicn  immediately  diluted  with  alorgeaosstitf  j 
of  water  to  prevent  further  decomposition;  the  oil  separated  Irom  Ui*'( 
watery  liquid;  kept  for  some  lime  hetween  60"  and  70^  to  volatilin  thti 
excess  of  morcaptan;  then  distilled  wiib  water,  and  dried  hy  meftns 
chloride  of  calcium.  (Lowijj  ik  Weidniann).  —  The  oil,  together  with 
nitric  neid  liquid,  must  ho  thrown  upon  a  wet  filter  which  will  not  Id 
oil  paRS  through;  then  well  washed  with  water,  and  dried  over 
of  calcium,  which  likewise  removes  the  yellowish  colour  after  mctin; 
Bomc  time.  (H.  Kom>.) 

Trausparcnt  and  colourless  oil,  heavier  than  water  (of  sp.  gr.  I  "24, 
Kopp);  hoils  between  130*^  and  140^  and  may  be  distilled  with  water 
without  alteration,  but  when  distilled  ahmc,  appears  to  be  partially 
dceompodcd.  Has  a  very  offVnsiTO  and  persistent  smoll,  resembUng  llot 
of  onioas.  (Lowig  &  Weidmann.) 


CaIcu] 
4  C 

lution  a. 
...  24  „. 
^     S  ... 
...  32  ... 
...  16  ... 

.  3M7 
.     6-49 

.  41-56 
.  20-78 

Calculatian  h, 

4  C 24  ., 

4  H 4  . 

2S 32  . 

2  0 16  . 

...  31-58 
...     6-26 
...  42-11 
...  21-05 

L5wig& 
'Wadmuuu  H.K•f^ 
™     3115     .       Jl» 

6H    , 

2S 

2  O    

„„       6-49     .-      4^ 
..-     41-52     _-    44-M 
....     20-84     ....     IS* 

C^H5S=0=  . 

...  77  ... 

.100-00 

C'H'S^O^    . 

...  -6  . 

„.  10000 

....  100-00     _.  1«« 

z 


Lowig  and  Weidmann  give  the  preference  to  calcnlation  a;  W  lli 

hydro^OH  conies  too  close  to  the  quantity  determined  by  analysiA.     Tfcl 

lar;^e  quantity  of  tiulphur  found  by  Kopp  (a  sample  which  atiU  ii  \%\wd 

n  yellowi.sh  tint,  yicldcii  as  much  as  4784  p.  e.)  renders  the  com]     '' 

of  this  body  still  more  doubtful. 

The  oil,  when  distilled  alone,  decomposes  for  the  ino«t  part,  h 

rouB,  carbonaceous  residue,  and  yielding  a  very  pungent  distillate, 

toiling  point  is  about  55'  hut  continually  rises.      Rums  with  a  bli    ' 

Irt  blackened  by  warn  oil  of  vitriol.  (Kopp.)  —  When  treated  wi 

acifl,  it  takes  up  4  At.  oxygen  and  is  wholly  converted  in    ethyh 

rous acid,C'H'S»0»  [C*H«S'0*].— Digested  with  caustic  potasb^it  U 

into  bisulphide  of  ethyl  which  separates,  alcohol  which  ni»y  be  iL 

off,  and  bisnlphethylosulphate  of  potai;h  which,  after  the  exren  of 

has   been   removed    by    carbonic    acid,     and    the     solution     «Tap0«»uJ 

to    drvness    over    the    water-bath,    may   be  dissolve*!  out   by  akoW; 

7C*H»S'0'+2HO=2CWO»  +  3CWS*  +  2C*Il»S*0*.     (  Lowu?  &   W«i- 
mann.)  ^ 
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Sulphite  of  Ethyl.    C*H»0,SO\ 

Ebelmew  &  BopQtTET   (1845).    N.  Ann.  Chim,  Phys,  17,  66;   also 
J,pr.  Otem.  38,  223;  abstr.  Compt.  reiid,  20,  1592;  22,  370. 

f?u}phurou»  ether,  Vinic  or  Bthylic  Sniphite;  KhmfJUggaurcr  AeiJifr,  tehu'tfiiff- 
#aum  Aethylitxjfd,  Schweftigtineater,  Sulfite  d'oxyde  d'Elhyle. 

Absolute  alcobol  ia  added  to  chloride  of  sulphur  aa  long  as  hydro- 
chloric acid  13  evolved  uod  sulphur  precipitated — an  action  which  ia 
attended  witli  great  evolution  of  heat  —  and  the  liquid  distilled.  At 
first  alcohol  pas^-es  over  containing  a  coneidenible  quantity  of  hydro- 
chloric acid;  the  heat  then  increases,  the  sulphur  melts  together  into  a 
maas^  the  rusiduul  liquid  becomes  traosparcut  and  acquires  a  red  colour, 
and  between  150"  and  170^,  the  sulphurous  ether  passes  over,  wliilo  a 
consiflerable  quantity  of  aulphnr  reninina  behind.  The  distillate  is  (hen 
twice  submitted  to  fractiuoal  distillation^  til]  it  exhibits  a  coustuut  boiling- 
point  of  160'. 

Tranaparpnt  and  colourless  liquid  of  «p- g^-  1 '085  at  10*.  Boils  at 
160**.  Vapour-density  4'7S.  Haa  an  ethereal  odour  somotbiug  like  that 
of  peppermint;  tastea  couliog  at  Hr&t,  thon  burning,  and  leave«  a  sulphu- 
reous after-taste. 

Ebelm.  &  B.  Vol,      Density. 

....    34-46  C-TSponr 4     ....     I'6fi40 

,»,       7-62  H-ga«  &     ....     0-3 105 

....     2308  8-vapour \     ....     1*1093 

....     34-84  0-gms  IJ  ....     1-6639 


4  C „ 

5  11; „.. 

s 

..  24  „ 
..   5  . 
..  16  . 
..  24  . 

..  34-78 
..   7-25 
..  23-19 

3  O 

..  34*78 

C*H»O.SO» 

.,  69  . 

..  100*00 

100*00 


Etber-vapour      1 


4-7837 


The  vapour  it  therefore  monatoiulc,  liko  that  of  viaic  ether. 


The  vaponr  does  not  take  fire,  unlcsa  it  be  previously  heated;  it  then 
burns  with  a  bluish  flame  and  a  strong  odour  of  sulphurous  acid.  •—  When 
kept  in  in)]>erfectly  closed  vessels,  it  is  decomposed  by  the  action  of  tho 
moist  air  which  enters,  and  evolves  Eulpburoua  ucid.  When  precipitated 
from  ita  alcoholic  solution  by  water,  it  dissolves  in  an  excess  of  the  water, 
but  ^ery  slowly  and  with  evolution  of  sulphurous  acid.  Tho  .«iolution  of 
Balphurous  other  in  alcoholic  potash  likewise  emits  a  strong  odour  of 
sulphurous  ucid  when  dihited  with  water  and  mixed  with  liydroclilorio 
acid.— Chloriao  gas  acts  vioieiitly  upon  it,  even  in  ditl'ufied  daylight;  but 
the  aid  of  buushiue  is  rcouircd  to  cuuipltle  tht;  deconipofrition  into  hydro- 
chloric acid  gas,  seFquichloridc  of  carbon  (C*CPj,  cklorufiulphuric  acid 
(SC10»),  and  chloraldebydo  (C*C1*0'). 

2Cni*SO'  +  22CI  =  C*Cr  +  2SC10=  +  OCl*0'  +  lOHCl. 

Chlorine  therefore  nets  on  sulphurous  ether  in  the  same  manner  aa  it 
would  on  oxide  of  ethyl  and  sulphurous  acid  eeparutelv,  a  fact  which 
eeeuis  to  favour  tho  idea  thnt  those  two  compounds  actually  pte-cxist  in 
the  compound  ether. — Sulphurous  other  exposed  to  sunaliiuu  in  bottles 
filled  with  chlorine  forms  broad  lamina;  of  C'Cl*,  which  dii^solvo  as  the 
i       remaining  liquid  becomes  heated,  and  separate  out  ogaiu  as  it  cools. 
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Whon  the  notion  la  ovor,  tboro  is  found  beneath  the  laminie  a  tnmi 
and  colourless  liquid,  which  fumes  stronp^ly  in  the  air,   has   a  suffnratii 
acid  odour,  and  consists  of  a  mixture  of  SCIO^  and  C*CI*0',  in  wbicb 
certain  quantity  of  CCl*  is  disaolred.     It  be^na  to  boil  below  100,  Hi 
violdin^  a  colourlcsa  fuming  distillate  and  a  aublimato  of  C*C1*,  ili< 
blackening,  while  the  boiling  point  nues  to  IGO^.-.ITO',  and  yieldio^ 
coloured  distillate.     Dry  air   passed  through   the    litfuid    t&ken    op 
vapour   of    the    chlorosulphuric    acid,    su    that,    if   ^ub&eclueDtly 
through  water,  Ji  ^ives  up  hydrochloric  and  sulphuric  acid  to  that  li^i 
The  acid  liquid  sinks  in  water,  partially  dissolving  therein  with 
evolution   of  heat  and  formation  of  giis   bubbles  which  aro  rcahwrJ 
The   substaneo  whioh   dimolres  is  ohlorosulpbarie   arid;    the  oU 
remains  undissolved  in  cold  water  is  cblorafdehyde  mixed  with 
disappears  in  hot  water  by  conversion  into    chloraoetio  :i«id,  tl 
pound  C*C1*  separating  out.    The  acid  liquid  immersctl  in  dry  amniufii: 
gas  I'bangcs  to  n  solid  mas?,  which  partly  dissolves  in  wnt<^r  In  Ihe  foi 
of  sftl-amnioninc,    sulphate   of   ammonia,   and    sulphamide    (^II,    4J5] 
From  an   aqueous  solution  of  ammouia,   the  acid   liquid    throws  dvi 
OCl*  and  chloracetamide  (CNH^d'O")  with  d  hiding  nolso. 

Sulphurous  other  mixes  in  all  proportions  with  exher  ft&d 
(Ebclmen  &  Bouquet;  cojnp.  Hare,  PhU.  May,  J.  42,  471.) 


Ethylosulphurous  Acid.   C*H«S»o»=C*H«o\2SO». 

LowiG  Sc  Weidmakn.    Poffp.  47, 158;  49,  329. 
Hermai^n  Kopp.     Ann*  Pharm.  35,  346. 


$mlpethyitc  acid,  Bitulphethyiic  aetd.  (Miupratt).  Acide  St^yh^-  -  -  "     .'  () 
Discovcicd  by  LiJwig  at  Weidmunn  in  18;J9.  —  PruJutwl  by  Ih'  uitriei 

exocsi  upon  mercajftan.     Also  by  the  action  of  nitric  uctil  od  -i  '.  i      .  —.Alt 
pbide  of  ethyl.  (Mospratt.) 

Prcparafion,     b.  From  Mercaptitn.     A  snmll  qnantilr  of 
is  added  to  moderately  strong  nitric  acid,  which,  t'jgoth^fr  with   Ibt 
captan  floatinci;  upon  its  surface,  is  slowly  converted  into  a  r«4  li^^ 
then  gives  off  nitrous  funics  with  great  evolution  of  heat;  stnttU  ox 
of  mercaptan  are  continually  added  us  often  as  the  aetioo  ftbwkflM^  M 
the  mercaptan  must  not  bo  added  in  excess.     The  reonltinj^  U<|aU  00- 
tains,  besides  cthylosnlphnrons  acid,  a  quantity  of  milphnric  aeid  tntHtf 
in  proportion  ax  the  nitric  acid  is  more  concentrated;  the  fttmU^  f{«Wh 
tity  of  ethTlo^lphnrous  acid  is  therefore  obtained  with  ditat«  DitritMiJ 
aided   by  heat.  —  The  liquid  is   evaporated   over  the  waier-Wlk  Is  ft 
syrup  to  ilrivo  off  the  remaining  nitric  acid;  the  syrnpr  rMtda«  iliMalfc' 
in  water;  the  solution  saturated  with   carbonate  of  baryta;  fiU«t«d  ^ 
separate  the  sulphate  of  baryta,  and  la^itly  evaporated  and  cooled*  wbcn~ 
Upon  the  cthylosulphtto   of  baryta   separates  out   in   errstftb,     Xhm 
crystals  arc   dissolved  in  water;  the  oaryta  pr«eipitat«I   hy  a  di||bi 
excess  of  sulphurio  acid;  the  filtrate  dii^t^t^ted   with  carlxvOBl*  ef  M, 
till  ft  portion  of  tbo  lead  is  dissolved;  the  lead  precipitated  fras^ 
filtmto  by  sulphuretted  hydrogen;  the    liquid  airain    filtered;   Md  (^ 
acid  concentrated  by  evaporation    (Lowig  H  Weidmanu.) 
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%  2.  From  Sulplvotyanide  of  Ethyl,  a.  When  eulphoeyanide  of 
etbyl  i«  distilled  witb  an  e<jQal  weight  of  moderately  strong  nitric  acid, 
a  vioti'Dt  action  takes  place,  nitrous  acid,  nitric  ori.lc,  and  carl>onie 
acid  aro  erolreil,  and  Bulphiiric  acid  is  formed  in  greater  quantity  as  tho 
nitric  acid  is  stronger.  If  tbe  distillate  bo  poured  back  atmin  and  tho 
cotitents  of  the  retort  finally  evaporated  in  the  water-lmth  till  tho  nitric 
aoid  is  completely  expelled,  ctliylosulpharoua  acid  remains  in  the  form  of 
an  oily  liquid,  resembling  oil  of  vitriol  and  havin;^  an  alliaceous  odour. 
To  purify  this  product,  it  is  saturated  with  cariiouiito  of  baryta,  the 
baryta-salt  decomposed  by  sulphuric  acid,  tlio  filtrate  eaiuratefl  with  car- 
bonate of  lead,  tho  liquid  again  filtered,  and  tho  lead  precipitated  by 
fiulpburetted  hydrogen;  ou  evaporating  tho  filtrate,  the  acid  is  obtained 
in  the  pure  state.  (Muspratt,  Chefn.  Soc.  Qii.  J.  1.  47.)  — fi.  The  acid  is 
also  obtained  by  acting  on  sutpliocyanide  of  ethyl  with  a  mixture  of 
chlorate  of  pota«u  and  hydroeliloric  acid: 

C^H^.CNS'  +  3(KO,C105}  +  ;HC1  -  C*H603.2SO'  +  2C0^  +  NO*  +  3KC1  +  6H0  +  70. 

Siilplioryaatd* 
of  ethyl. 


Etbylotiuljiburoufl 
acid. 


A  I'iolent  action  takes  place,  sometimes  sufficient  to  inflame  the  volatile  pro- 
dncts.  On  evaporating  to  dryness  over  a  water-bath,  treating  the  residue 
with  absolute  alcohol  to  remove  chloride  of  potassium  and  any  sulphate 
of  potash  that  may  have  been  formed,  and  evaporating  the  filtered  alco- 
holic solution,  an  oily  acid  is  left  whose  baryto-ealt  waa  found  by  Mus- 
pratt to  agree  in  composition  with  that  of  otbylosulphurous  acid.  (CAcw. 
tSoc,  Qu.  J.  1,  50.)  —  3,  From  Bitvlpkide  of  Ethyl.  When  enual  [nuts 
of  bisulphide  of  ethyl  and  moderately  strong  nitric  acid  are  gently  heated 
in  a  retort,  a  very  violent  action  is  produced;  nitrogen,  carbonic  acid 
and  nitrous  acid  arc  given  off;  sulphuric  acid  is  fortned,  in  quantity 
depending  on  the  strength  of  the  nitric  acid  used;  and  a  liquid  is  ol>tained 
which,  when  evaporated  over  the  watLT-bath.  yields  an  oily  acid,  having 
an  alliaceous  odour,  and  identical  with  that  which  \^  obtained  by  the 
preceding  method;  it  may  be  puritied  in  a  similar  manner.  (Muspratt, 
Chtm,  Soc,  Qit.  J,\y5\]  3,  20.)  —  From  his  firal  cxpcritncntt  on  the  arid  pre- 
pBred  in  thta  manaer,  Muspnitt  concluded  that  it  was  o  peculiar  srtd,  wbirh  he  called 
WsnlphethTlIr  acid,  containing  I  At.  oxygen  leai  than  the  add  ubuincd  from  sulpho* 
cysntde  of  ethyl ;  bat  subsvqacDt  reseftrchea  coatinced  him  of  tho  idmtitx  of  the  tn-o, 
{Oom^ar^  Vll,  298.)  ^ 

PropeHU$.  The  acid  is  a  heavy  oil  (of  sp.  gr.  1*30,  according  to 
Kopp),  in  which,  especially  in  the  cold,  transpai-eut  and  colourlees  crys- 
tals form  after  a  while.  It  is  inodorous,  and  tastes  strongly  acid,  leaving  u 
very  unpleasant  nfter-taste,  which  recalls  the  odour  of  phoyphurelted 
hydrogen.  (Lowig  &  Weiduiann.)  —  IT  According  to  Muspratt,  tho  acid 
(obtained  from  bisulphide  of  ethyl),  when  left  iu  a  cold  place  over  sul- 
phuric acid  in  vacuo,  yields  colourlcM  needles,  extremely  delianescent 
and  having  a  faint  odour  of  garlic.  Its  taste  is  very  dipagreeaole  and 
acrid.  ^ 

Kopi^ 

4C..« S4     ..,.     fl-82     22-26 

6H.« « „      «     ....       a'45     6"U 

2S .„ „    M     «..     29-09     

0O.„ «« 48     ....     4304     

C'HK)»,2S0' 110      ...  10000 
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Lowig  A,  Woidmann,  aa  well  as  Kopp^  regard  the  liypotheiicftnjr  ti^ 
bydroua  acid  as  C*H*S'0*  =  C'H'SO.SO',  and  con»eqaenUy  th©  acid  ' 
per  §e  aa  C'H*S'0*.     Bat  Laurent  &  Gerhardt  correctly  obserre  that 
acid   is   in  the  etIiyl-scrieA,  the  analogue  of  Kolbu's  zuetbyloflnlpbi 
(or  sulpliosomothylic  acid,  VII,  205)  in  the   !nethyl-«erie5,   ajid 
quently  must  be  regarded,  when  dried  ptfr  «,  as  C'H^-0*,  and, 
to   those   chemists,  as  C*H',2S0',  or,  according    to   the    proeent 
ftB  C*H*0^2S0^     The  analyses  made  by  Lowig  and  Weidmaon,  as  wt 
aa  those  by  Kopp,  are  in  accordance  with  this  view.     The  bebarioor 
the  salts,  when   ignited,  also  favours  the  supposition   that   they 
sulphurous  acid  and  not  sulphuric. 

%  Deeomposttiont.   The  acid  sustains  a  very  high  tomporatare  witboi 
docomposiiig;  but  at  a  certain  point,  fumes  of  sulphuric  acid  aregii 
off,  aud  afterwards  sulphurous  acid.     When  it  is  fused  with  potasb 
the  residue  treated  with  sulphuric  or  hydrochloric  acidj  large  qoaaiiUfli 
uf  sulphurous  acid  are  evolved.  (Muspratt.)  % 

Comhinationt.      The   acid   dissolves   readily  in  water,   and 
moisture  from  the  air,  (Lowig  &  Weidxnanu.) 

The  EthjlotulphiUt  require  a  stron;;  boat  to  decompose  them;' 
then  blacken,  give  off  sulphurous   ucid  and  sulphureous  vapours,  i 
have  a  repulsive  odour  and   burn  with  a  violet  flame.  (Lfiwig  A  W« 
mann.)     They  are  all  soluble  in  water,  and  ta«lo  like  the  acid, 
pratt.) 

Ethfjh$}dphUe  of  Ammonia.  —  The   acid,  when  saturated   wit 
monia,  yiohla  white  flocks,  insoluble  in  water  ami  perfectly  combi 
the  filtrate,  when  evaporated,  gives  oflf  amnioiiia  and  yields  deliqi 
tables  of  the  acid  aaU,  which  are  eoluble  in  alcohol.  (Lowig  A,  W4 
nann.) 

Ethyloiulphite  of  Potash*  —  The  acid  ncutniliied  while  hot  miA' 
carbonate  of  potash,  yields  white  opaque  laminx  on  cooling.  (Anotbv 
mode  of  preparation  is  to  precipitate  the  baryta-salt  with  an  equirnlcnl 
quantity  of  sulphate  of  potash,  and  filtpr:  Kt/pp,)  The  crystals,  hctliti 
to  120*^  in  a  current  of  dry  air,  give  off  6*75  p.  c.  of  water;  tho  rattbt 
fuses  at  120°,  giving  off  more  water,  and  solidifiea  in  a  crystailitra 
on  cooling.  The  salt,  heated  above  its  boiling  point,  turns  brown, 
Qp,  gives  off  stinking  vapours,  and  leaves  a  residue  consisting  of  ■■ 
of  potash  and  Hiilphide  of  potafi.sium.  The  salt  nhsorb^i  nioistne  frm 
the  air;  dissolves  slowly  in  cold  alcohol,  and  easily  in  boiling  aleobolylMV 
which  it  separates  in  nacreous  lamiun.  (Lowig  &  Weidraann.) 

L.fcW.  KMfc 

at  \2if.  m  lir. 

K0„ ^^,»»^»^».» 47-2    ....    31'95    «,    31-ni     ^__  ai-tS 

4  C    «« 24-0     ....     lfi-20     16*5i U-tk 

5H   5-0    .«.      3-37     4*01     ,»^  4^ 

2  S «    320     ....    21-S9 

4  O    „     400     .„.     26M 

C<H»KO*,2SO» 148-2     ....  10000 

liiwig  A  Woidmann   found  in  tho  fused  salt  33*42  per  cent,  *f  KO: 
31 '3 1  p.  c.  ia  the  salt  dried  at  120';   and  30*41  p.  c,  in  tb«  ctj^^Xbmi 
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BftU;  aatl  aince  the  crysUlHzed  salt  gives  off  0*75  p.  c  of  water  at  120% 
ftnd  an  adilitional  qniintity  when  fused,  the  crystaLlizod  salt  id,  according 
to  them,  KO,C*H*SO,SO^;  after  drying  at  120  ,  it  coutaina  1  Aq.  and  iu 
the  crystallized  state  2  Aq.  It  remains  to  he  determined  whether  iho 
loss  of  water  at  the  ineUin^-heat  amounta  to  1  At.  and  whether  thia 
water  ia  not,  oven  at  thut  temperature,  mixed  with  products  of  dccom* 
position. 

£thylrntxdphxU  of  Soda.  —  May  be  obtained  by  the  same  two  pro- 
cesses. The  cryatuU  contain  water,  and  cannot  be  melted  without 
decomposition.  They  deliquesce  slowly  in  the  air,  dissolve  slowly  in 
cold  alcohol,  and  crystallize  from  the  solution  in  hot  alcohol.  (Ldwig  & 
WeidrnaoD.) 


NaO. 

4  C  .... 
6  H .... 
2  S  .... 

5  O  .... 


Dried  at  100" 


••*H»  •((••■(.•••.••Mt. 


Kopp. 

31-2     ....     23-60     23)6 

240     ....     1815     17C0 

50     ..„      3-78     3*91 

320     ....     24-21     26-61 

40-0     ....     30-20     28-72 


C*H*NaO»,2SO' 1322 


lOO'OO 


100-00 


FMixflosuiphUe  of  Baryta. -^  This  salt  with  1  At.  water  forma  iran- 
Bparentj  colourless,  oblique  rhombic  tables,  having  the  disagreeable  tasto 
of  the  acid.  They  give  up  their  water,  ainoiinting  to  o'lD  per  cent.  (5-4 
according  to  Kopp)  below  lUO'';  occordjug  to  Muspratt,  they  give  off 
5-02  at  100°.  The  residue  begins  to  blacken  at  a  very  strong  heat,  then 
gives  off  sutphureou.s,  empyrcuinatic  products,  which  have  an  offensive 
odour  and  burn  with  a  violtit  flame,  —  and  loaves  a  carbonaceous  pyro- 
phoric  residue.  After  fuj^iim  with  liyitrate  of  potash,  the  suit  gives  off 
sulphurous  acid,  while  sulphate  of  baryta  remains  undissolved.  —  The 
salt  dissolves  readily  in  water,  and  to  a  certain  extent  in  hydralcd  alco- 
hol, but  not  in  absolute  alcoliul,  which  indeed,  when  added  to  the  solution 
in  hydrated  atouhot,  precipitates  the  salt  after  a  while  iu  white  crystalline 
flocks.  (Lowig  &  Weidmaun.) 

Lttw.  &  W.  Muspratt. 

«tl20*.  (B)«tlOO^       (6)  at  100", 


B*0 

4C «... 

5H « 

2  S  

5  0    


76*6 
240 
50 
32-0 
400 


43-13 
13-51 
2-82 
18-02 
22-52 


..  44-74 

..  14-40 
.  30» 
..   1951 

..  1B-2G 


43'GG 
14-24 
3-12 
1919 
19-79 


42-69 
13-70 
321 
17-99 
2235 


43-26 
131G 
305 
17-5fi 
22-97 


..  43  30 
..  13-53 
..  300 
..  17-75 
..  22  42 


177-6  ....100-00  .... 10000  ...  10000 


100-00  100-00  ...  100-00 
were  maile  with   &  salt  of  tim  pcid 


C*H*aa02.2S02 

The  two  annlysta  by  Muspratt,  marked  (a) 
prcparcil  from  sulpbocyanidc  of  ethyl;  (6)  from  the  bisulpbidc. 

Jjhylosulphiie  of  Livif. — The  a(|uooiis  acid  saturated  with  carbonate 
of  lime  yiulds  on  cooling,  tran8i>arent  and  colourless  crystalf*,  which 
resemble  those  of  the  baryta-salt,  but  dissolve  readily,  not  only  in  water 
but  likewise  in  alcohol,  (Lbwig  h  Weidmami.) 


Dried  at  100". 

Kopp. 

CaO    ..„ 28 

.«     21-71     . 

22G5 

4C    „ —     24 

....     IflGO    . 

...«.     17-94 

5  H    « «« -«      5 

....      3-87     . 

...,-       4-08 

S  S..-««.„... -- 32 

....     24-81     . 

......     24-22 

5  O „ „ 40 

..„    31-01     . 

-     3111 

C<U»C«03,2SO»    „ 129 

....  100-00     . 

10000        { 
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EthffUtt}ilphiU  of  Magneiia.  —  Cryatallifos  on  cooYioff  !n  prisms  wMi 
give  off  their  water  of  crystallization  when  boflted  and  dissolre  readiljr 
water  and  alcohol.  (Lowig  A  WoiJmann.) 

EthylogHlphite  of  Maiu/anrne.  —  The  hot  Batnmted  solation  of 
natc  of  manganese  in   the  aqueous   acid,  yields   the  salt   in  colot 
needles  readily  soluble  in  water  and  alcohoL  (Lbwig  tt  Weidioann^) 

EthylwxtJphite  of  Zinc- — Obtained  in  a  similar  maDti^r.  Indiilii 
crystals  united  in  dendritio  mosses;  they  ctBoresce  in  dry  nir,  but 
water  in  a  moist  atmosphere.  The  cryatalliKed  &alt  fuse?  when  hi 
and  8olidi6e9  in  a  crystalline  moss  on  cooling.  At  \2(f  it  jjpvw 
8-7'2j>.  0.  (2  At.),  and  in  all  22*96  p.  c.  (5At.)  in  all  at  180' of  water, 
the  salt  dried  at  180'  still  rotains  3  At.  water;  for  analysis  shows  it 
to  contain  only  2485  p.  o.  ZnO;  15-48  C.  and  508  H.  — The  salt  aif 
aolres  readily  id  water  and  alcohol.  (Lowig  M  Weidmann.) 

Etkylosutphite  of  Lead.  —  The  aqueous  acid  saturated  al  a 
heat  with  carbonate  of  lead  yields  un  cooling,  lamina  and  tables 
pvcs  off  2-2  p.  c.  (i  At.)  water  at  120%  (4  p.  c.  =  1  At*  at  100 
ing  to  Mtispratt] ;  fuse  with  iutumcscence  at  a  stronger  heat;  and  leara 
considerable    quantity    of   sulphite    of   lead    in  the  residue.   (Lowig  4j 
Weidmcinn.)  —  Soluble  in  alcohol  both  absolute  and  hydrato<l.  (Musj 

Kopp.  Ml 

5254     *2;« 

n-22 

2-32 
15-69 


PbO. 

4  C 

3  H 

2  8 

6  0 


Pried  at  120" 

112 

24 

5 

32 

40 


UJw.  tc  W. 

52  58     61-45     «... 

11*27     11-98    «.. 

235     2-64     „.. 

1502     1583     

18-78     .. 


18-10     1B02 


C*H»PbO».2SO»....     213     ....  10000     10000 


100-00 


Ferrovs  Ethyl onvfphite.  —  Iron  dissolves  in  the  boiling  o 
acid,  which  then,  on  cooling,  deposits  colourless  prisms  readfly  MtlttUi 
water  and  alcohol.  (Lowig  &  Weidmann.) 

EtJtyhfuIphUe  of  Copper.  —  Obtained  by  saturating  the  mqueooe  •ai\ 
with  carbonate  of  copper.  Light  blue,  tninspareut  crystals,  which  hxn' 
exactly  the  same  form  as  the  baryta-salt,  give  off  10-36  p. 
wuter  at  120"",  and  dissolve  readily  in  water  and  aicobui. 
VV'eidniauu.)  The  crystals  heated  in  a  tubci  intnmeace,  turn  black 
give  off  vajiours  having  a  very  diKigreeablo  odour.  (Muspratk) 


CttO 

4  C 

8H M. 

a  s ..« 

8  O 


tnedat  120^ 

40 

-.    a4 

8 

,....„ -     52 

64 


23-81 
14-29 

4-76 
1905 
38  09 


L.  AW. 

,..  23-28 
,..  15-00 
,..  5C7 
.  .  19'82 
...  5C'23 


b.  CrfHcflicfd.      t.*W. 


2Aq. 


I6R 
18 


CHK:ttOa,2SO'  +  3A(i.    1«8  ...10000  ....100  00        ^2X^.  ]86 


Oyttaliizet!, 


MoapnMt. 


CuO. 

4  C  ..„. 
10  H 

8  S  ..... 
10O..„. 


40  ....     21*50 21-88 

24  ....     ]3'90     M.     13  11     „. 

10  ....       537     4-84     „. 

32  ..M  17  20 

80  ....  43-03 


C*H*Cu02,2SO=  +  5Aq 186 


100  00 
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Mtupratt'l  analysia  a  wu  made  with  a  salt  prepared  from  add  obtdned  from 
•nlphocyanide  of  ethjl;  /3,  from  the  bisulphide  of  ethyl.  To  the  latter  Maspratt 
originally  atsigned  the  formala  CuO,OH*S»(>*  +  4Aq.,  which  requirea  14'20  p.  c.  carbon 
and  5*33  H.  (compare  page  407). 

EihylondphiU  of  Silver.  —  The  solation  of  carbonate  of  silrer  in  tbe 
hofc  aqoeons  aeid  solidifies  oii  cooling  in  a  tsolonrless  mass  consisting  of 
crystalline  lamins.  The  crystals  heated  in  a  glass  tnbe,  fase  with  evolu- 
tion of  [adhering?]  water,  and  form  a  colourless  liqaidj  which,  at  a  higher 
temperature,  decomposes  and  becomes  coloured.  They  dissolve  in  water 
luid  aloohoL  (LBwig  k  Weidmann.) 

Crystallized.  h.  &  W. 

AgO..... lie     ....     6346     51-51 

4  C 24     ..i.     1106     11-32 

5  ii 5     ....       2-30     2-71 

2  8  „ 32     ....     14-76 

5  O 40     ....     18-43 

C<H'AgO>,2S0* 217     ....  10000 

fiihylosulphnrous  acid  mixes  in  all  proportions  with  alcohol  and  etlier. 
(Lowig  &  Weidmann.) 


BiSdlpli^thylosulpliaric  Acid. 
L5WI0  &  Weidmann  (1840.)    Pogg.  49,  326. 

Scarcely  known  otherwise  than  in  combination  with  potash. 
Aqueous  sulphite  of  siilphethyl  (p.  404)  is  digested  with  potash-ley;  the 
bisulphide  of  ethyl  and  alcohol  formed  at  the  same  time  are  distilled  off; 
the  etceas  of  potash  in  the  residual  liquid  saturated  with  carbonic  acid; 
the  solution  evaporated  to  drynesd  over  the  water-bath,  and  the  potash- 
salt  extracted  therefrom  by  alcohol.  On  evaporating  the  alcohol  over 
the  trater-bath,  there  remams  a  yellowisb  syrup  with  traces  of  crystals; 
and  after  stronger  concentration,  which  is  attended  with  escape  of  water, 
the  liquid  on  cooling  yields  delicate  laminss  and  needles.  The  salt 
diried  at  140^  is  white  and  becomes  carbonized  at  a  stronger  heat,  with 
efolutioti  of  stinking  sulphuretted  products.  The  salt  deliquesces  in 
the  air. 

The  aqueous  solution  of  the  potash-salt  forms  a  black  precipitate  with 
mercurous  nitrate,  and  white  with  corrosive  sublimate.  On  lead,  copper 
and  silver  salts,  it  exerts  no  action. 

Dried  at  100°.  LSwig  &  W. 

2  KO 94-4     ....     38-63     38-48 

4C 240     ....       9-82     1082 

6H 60     ....       2-45     2-53 

4  S 64-0    ....    26-19    25-12 

7  0.. 560     ....     22-91     23*05 

244-4     ....  100*00     10000 

The  improbability  of  the  formula  deduced  firom  this  analysis  renders 
farther  iuTOstigation  desirable. 
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Sulphate  of  Carbyl.   C*HMSO». 

Begxault.    Ann.  Chim,  Fhys.  65,  98;  also  Ann,  Fharm^  ^»  ^;  ■!" 

/,  pr.  Chan.  12,  109. 
Magnus,     i'ogg.  47,  i09. 

Carbylgu(fttt,   Adde  Buffaeetylique,      DiiooTcrtd  In   1837   by   RegnnU;   more 

minutely  examined  by  Maguus. 

Formed,  with  strong  oToIntion  of  heat,  wbeu  anhydronB  stiiphonc 
ncid  Vi  brought  in  coataot  with  olefiunt  gas,  ethor,  or  absolute  alcohol. 

Preparation.  1.  Wbon  olefiant  gaa,  previously  purified  by  ptMBg 
through  potusb  and  oil  of  vitriol,  is  passed  giniultaoeouflly  with  the  vapour 
ofaubydroua  sulphuric  acid  into  a  U-tube,  the  reeultiug  compoaod  ci)l- 
lect^  on  tho  Bides  of  the  tube  in  radiated  inassee.  To  saturate  ibe  »l- 
phuric  acid  as  completely  as  possible,  olefiant  ga«  is  finallv  (taS9e<l  aloM 
throu»:h  the  tube,  wbiih,  at  the  same  time,  is  heated  to  50  or  60';  bat« 
portion  uf  the  acid  always  remains  uncunibiued,  and  iubv  b«  recogDiR«l 
by  the  finning  of  the  niiiBfl.  No  other  products  are  fomieJ,  —  no  hydnU 
of  suljjhurtc  acid  for  instance.  (Regnault.)  The  purification  of  the  iNiilt- 
ing  compound  on  earthenware  plates  (vid.  Prvparation2)  is  difficult,  bccuK 
the  com)K>und  is  in  the  form  of  a  dense  crystalline  mass.   (Magnus.) 

2.    Vapour  of  anhydrous  sulphuric  acid  cvolvc<l  from  fumini;  oH  of 
vitriol  heated  in  a  retort,  is  condensed  in  cooled  bottles,  into  one  o?  nhirfa 
is  introduced  a  glass  tube  half  an   inch  wide,  almost  as  lon^  as  the  IwUlr, 
closed  at  bottom,  and  filled  with  absolute  alcohol,  and  tholottle  is  clMe4 
and  set  aside.     After  tlie  vapour  of  the  acid  has  been  gradually  takva 
by  the  alcohol — an  action  which  is  attended  with  the  formation  uf  ciyi 
in  tho  tube — tho  tube  is  transferred  into  a  second  bottle  contuaia^nl* 
phuric  acid,   tlicncc  into  a  third,  &.C.,  eo  that  the  alcohol   may  ht 
pleteiy  saturated  with   the  acid.  —  As  alcohol  evaporates   at  the. 
time  from  the  tube,  it  likewise  unites  with  the  sulphuric  acid  in  tbeboUkl 
and   forms  cry&tal^  which   may  be  used  for  the  preparation  of  fltluoail 
acid.  —  To  purify  the  crystuln  deposited   in  the  lubo,   the   svpMiutsai 
fuming  oil  of  vitriol  is  |»oured  off;  the  crystals,  which   fume,  in  come- 
qncnce  of  sulphuric  acid  adhering  to  them,  are  placed  on  a  warm  plate  <i 
baked  clsy.  and  introduced  into  a  vacuum   over  common  oil  of  riinol, 
which  absorbs  the  vapour  <*t  the  anhydrous  sulphuric  acid,  wbitet  ujl  «/ 
vitriol,  sulphoviuic  acid,  ethionic  and  isethionic  acids  sink   into  the  plat< 
hence  the  plate  must  be  renewed  every  day  till  the  cryEtM^^  do  Ituijf 
fume.     They  must  then  bo  sealed  up  in  a  glass  tube.  (Magnus.) 

Fropniies.  Colourless  radiating  crystals  which  melt  at  about  80", 
and  solidify  again  in  the  crystalline  form  on  cooling.  (Regnault.) 

Ma(&u». 
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_  The  crystnls  iloliqtiMce  in  tlie  air  and  dissolve  in  water  (also  irf 
alcohol)  with  evolution  of  heat,  and  form  a  solution  of  ethionio  acid, 
C'n*0'.4S0^  lu  this  action,  2  At.  HO  combine  with  the  sulphate  of 
carbyl;  oonsequently  it  cannot  be  recovered  by  evaporating  the  solution. 
Small  quantities  of  snlphuhc  and  isethiunicacid  arc  also  proiluced  together' 
with  the  ethionic  acid,  whoa  the  compound  is  disnolved  in  water.  The 
sulpharic  acid  is  precipitated  on  saturating  the  solution  with  baryta;  it 
likewise  shows  itself  when  the  sulphate  of  carbyl  is  left  to  deliquesce  iit 
air  saturated'with  moisture,  so  that  all  rise  of  tcrnponituro  i^  avoided;  but 
it  varies  in  quantity  between  13  and  22  percent.  The  sulphuric  and 
isethionic  acids  fehoulri  perhaps  be  regarded  only  as  secondary  products,- 
inasTDUch  na  ethionio  acid  may  be  resolved  into  them.  (Magnus.)  -— 
Regnault  found  that  }  of  the  sulphuric  acid  contained  in  the  aqueous  solu- 
tion of  the  compound  existed  therein  in  the  free  state,  and  was  therefore 
precipitated  by  baryta-water.  Ho  attributes  it  to  the  impossibility  of 
completely  removing  the  anhydrous  sulphuric  acid  which  adheres  to  tha 
crystals,  —  as  shown  by  their  fuming  in  the  nir  ;  tlio  remaining  portion, 
of  the  sulphate  of  carbyl  is,  according  to  Regnault,  converted  into  iscthi- 
onic  acid.  We  must  however  suppose,  with  Magnus,  that  when  the  com- 
pound is  dissolved  iu  water,  ethionic  acid.  C*H*0',4S0*,  is  first  produced,, 
and  is  afterwards,  especially  when  heated,  resolved  into  2  At.  free  sul- 
pUuiic  acid  and  isethionic  acid,  C*H*0',2S0*. 


I 
f 


U  Sulphate  of  Ethyl.    C*H»SO*=C*H«0,SO». 


KTHWWLL.     Ann.  Fharm,  CG,  117;   abstr.  Pharm.  Cenir.  1848,922; 
A".  J,  Pharm,  14,  225;  Jafiresher,  1847—8,  092. 

Vimie  ttr  Sthylie  Sulphate,  SulpMitrie  tiher.     Discorered  hj  Wetberill  la  Ifl-lS. 


Formation.  By  the  action  of  anhydrous  siilpburic  acid  on  ether  or 
absolute  alcohol  —  Part  of  the  sulphuric  acid  however  abstracts  from 
the  ether  the  elements  of  water,  so  that,  on  the  one  band,  the  preceding' 
oonipunnd  C'H*,4S0^  is  formed,  and  on  the  other,  snlphovinic  and  ethionia 
acids : 
K   [4(C*H»0,S0»)  -t-  10SO»  ^  2(C^H\4SO«)  +  C*H«0».2SO'  +  C<Hfi03,4SO'.3 


Sulphate  of 
nrbjrl. 


Sulphovinic 
acid. 


Ethionic  acid. 


Again,  when  anhydrous  snlphuric  acid  comes  in  contact  with  absolute' 
alcohol,  it  abstracts  from  the  alcohol  the  elements  of  water,  and  the  ether 
thus  produced  unites  with  unotbor  portion  of  the  anhydrous  sulphuric 
acid,  forming  sulphate  of  ethyl,  while  eulphovinio  acid  is  at  the  saoio 
time  produced.  (Wetberill. ) 

Preparation.  Vapour  of  anhydrous  sulphuric  acid  is  passed  into' 
ether  contained  in  a  liask  surrounded  with  a  freezing  mixture.  For  this 
purpose,  it  is  not  necessary  that  the  tube  which  conveys  the  acid  vapour 
should  dip  into  the  ether,  inasmuch  as  the  vapour,  from  its  grc.it  density, 
is  sure  to  sink  to  the  bottom  of  the  flask,  if  merely  introduced  at  the  top. 
Tho  liquid  after  a  while  acquires  a  syrupy  consistence,  and  must  then  b& 
shaken  up  with  an  equal  bulk  of  ether  and  four  times  its  balk  of  water. 
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It  tUen  separates  into  two  layers,  tbe  upper  of  ^hich,  contaiDiag 

etbylic  sulphate,  muet  be  separated  from  the  lower,  which  u  £trQOtfl||j 
aciii,  and  cuntainti  eulpliurlc,  sulphurous,  ethiunlc^  and  sulpbuvuiic  na^l 
jDLxed,  if  the  icmpi^rature  hue  oot  been   kept  low  enough,  with 
curbonaccoua   particles,   and  also  with  ieetbionic   aod  methiooic 
rcaulttn);  from  the  decomposition  of  the  etbionic  acid.    The  ethereal 
is  thea  shaken  up  with  milk  of  lime  to  remore  the  sulphurous 
whereby  part  of  the  culouriag  matter  is  at  the  £ame  time  removed  — 
washed  with  water,  filtered,  and   the  eiher  diAliiled  ott'.      In   the 
there  remains  au  oily  liquid,  containing  a  trace  of  ether  and  bai 
slightly   aoid   reaction,  arising  from   the  decompositioa    of  pari 
etbylic  sulphate,  which  takes  place  when  the   liquid  ie   heated, 
action  of  the  water  taken  up  by  the  ether.     The  oil   is  then 
from  the  retort  into  a  basin,  and  washed  with  a  small  quantity  of 
the  last  portions  uf  which  are  carefully  remorad  by  strips  of  bibuloot 
paper,  after  which  the  liquid  is  dried   in  vaouo  over    eulphuriA  aol 
(Wotherill.) 

Properties,  Oily  liquid,  coloarlese  when  pore,  but  generally  exklitr 
ing  a  yellow  tint.  Has  a  sharp  taste,  and  smelU  like  oil  of  peppennaL 
Sp.  gr.  ]*120.  Makes  greasy  spots  on  paper,  which  howoYex 
after  a  while.  (Wetherill.) 
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1.  Dccompotitions,  Thia  coDiponnd  is  very  easily  decomposed  vheaj 
heated  in  contact  with  the  air,  so  that  it  can  only  be  distilled  ii  sBj 
atmosphere  of  carbonic  acid.  At  lOC^,  vapours  begin  to  rise  which 
dense  in  small  uily  drops;  between  110^  aud  120',  the  oil 
Vuchangudj  but  between  130"  and  140',  the  liquid  blaekenj^  Ml 
■ulpburouB  acid  and  alcohol,  and  at  a  higher  temperature,  tM 
products  mixed  with  oleliaut  gas.  —  2,  Ethylio  sulphate  keat«4' 
neater,  forme,  without  sej)arntiou  of  wine-oil,  a  xery  ucid  liquid,  wk 
gives  ofl' alcohol  when  boiled,  and  when  treated  with  carbonate  uf  har^' 
yields  three  soluble  baryta-suits,  vis.  metliionate,  sulpliovinate  m 
uethionate  of  baryta.  The  first  of  these  salts  is  however  so  small  is 
quantity,  that  it  can  only  be  regarded  as  a  seooodary  producL  T^ 
formation  of  the  other  products  may  be  Teprcsented  oy  the  kdlovinf 
•(^uatioa : 

3(C*H*0,S0»)  +  3H0  -  C^H^Oa.aSO*  4    HO.C*H*0,SO«  +  C*U«0», 


Ikethiooic 
acid. 


tSalphortoic 
acid. 


3.  Sulphuretted  hydrogen  does  not  act  on  etfaylio  8uIpbi|to  •!  ov£aifT 

temperatures;   but  Sulf'hide  of  hydroge%i  and  potautupi  dMompMOl  it, 
forming  mercaptau  aud  sulphate  of  potash: 

CUPO,SCH  +  KS.HS  =  C'H»S,HS  +  KO,SO». 

4.  Chlorine  does  not  decompose  salphurio  ether  at  ordinary  tcmpcntvnfc 
but  is  absorbed  by  it,  forming  a  gi«eo  liquid,  which,  on  the  aoditioa  ■ 
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water,  yields  the  compouod  in  ita  original  state. -~  5.  Pciamum  docs 
not  act  on  Bulpliuric  ether  at  ordinary  tcnipemtnwfi,  hat  on  tlie  appli- 
cation of  heat,  decomposes  it,  with  evolution  of  light  and  heat,  forming 
tiicrcaptau,  tot^ether  wilh  other  produel^.  —  6.  Sulphuric  ether  dieudves 
in  fuiniog  A^itric  acid,  and  is  precipitated  from  the  eolation  by  water. 
On  adding  caustic  potaeh  till  the  tii^uid  is  nearly  neutral  aud  applying; 
Leal,  7iitrott*  ether,  C*H'0,NO\  ia  evolved.  (Wetherill.)  1 


r 

iJabit. 


Ethylosolphuric  or  Sulphovinic  Aoid. 
C*H»0»,2S0»= HOSO»  +  C*H»0,SO\ 


'ABIT.     Ann.  Chim.  34,  300;   alao  Crdl  Ann.  1802,  1,  394. -— ji/m. 
Chim.  43,  101;  also  A.  Trs.  11,  2,  157. 
Sertorner.     Gill.  60, 53;  64,  67.  —  Kcutn.  Arch.  7,  436. 

A.  VoGEL.     aUb.  G3,  81. 

Gay-Lu8SAC.     Ann.  Chim.  Phyn.  13.  76j  also  Gilh.  70,  403. 

WirriNG.     Rfp^rt.  9,  349.  —  Mag,  Fharm.  3,  36;  6,  314. 

Dale.     Berl.  Jehrb.  1820,  382. 

Heeren.     Pogg.'t,  193. 

Hknnel.     Phil.  Ti-ans.  1826,  240;  also  Ann.  Phil.  27,  291;  &Uo  Schw. 

49, 158;  also  Pogg  9,  \2.~PhiL  Tram,  1828,  365;  aUo  Pogg.  14, 

273j  abatr,  Schw.  35,  116. 
DtTMAs  &  BouLLAV.     Ami.  Chim,  Phy»,  36,  300;  abo  J.  Pharm.  14,  7j 

also  Pogg.  15,  20. 
Serullas.  Ann. Chim.  Phgs.  39, 153;  alsoSckie.  55,147;  also  i^ogrgr.  15, 20. 
LiEBio  &  WbHLRR.     Ann.  Pfiarm.  1,  37;  also  Pogg.  22,  486. 
LiEBia.     Ann.  Pharm.  13,  27. 
Maoncs.     Pogg.  27,  367;  also  Ann,  Phnmi,  6, 152. 

B.  F.  Mabchand.     Pogg.  28,  454;  32,  345;  41,  695, 
Bkrzelius.     Pogg.  44,  369. 

MiTscuEBLicu.     jS\  Ann,  Chim.  Phys.  7,  8. 

Aeiher$chicefehaur€j  Wein^chyfefelsauref  Sckwjfelu'einsiiurf,  Oenoihion- 
saure  (Sertiimer),  Aithionsbure  (Mtt|rnus),  Actde  sulfoviniq^u^,  Sulfate 
acidf  d'hydrogene  carbon^  (Serullas),  Sulfate  acide  d^JCther  (Serullaa), 
Jii*ulfiite  d'Ether  (SeruUas),  Sulfate  acide  d'Oxgde  d^Ethyle,  —  Dabit,  in 
1800,  showed  that  the  residue  of  the  prepanitiou  of  ether  contains  an 
acid  which  forms  easily  soluble  salts  with  baryta  and  lime;  this  acid  he 
regarded  as  intermediate  in  itf>  degree  of  oxidatiou  between  sulphurous 
and  sulphuric  acid;  the  charring  of  these  saltH  by  beat,  which  he  had 
previously  noticed,  he  attributed  to  admixture  of  wme-oil.  These  state- 
ments were  regarded  as  improbable,  and  passed  into  oblivion,  till  Ser- 
tiimer, in  1819,  ^vo  out  that  ho  had  discovered  in  this  ether-residue 
three  peculiar  acids  rclutcd  to  each  other,  and  composed  of  alcohol  and 
eulpburic  acid,  viz.  the  firxt^  sfcond,  and  Uiird  Sulpltovinic  acids,  tlie 
existence  of  the  first  of  wbich,  vix.  sulphovinic  acid,  has  been  corrobo- 
rated by  subsequent  observation.  Whether  SerLilruer's  second  sulpho- 
Tinic  acid  is  ethiouic  or  althionic  acid,  and  the  third  perhaps  isethionio 
acid,  is  difficult  to  decide,  on  account  of  the  looseness  of  the  statements 
which  be  has  made  respecting  these  acids. 

Formation.  1.  Fromalcoholaudoilufvitriol(pp.222  — 225.)— 2.  From 
tthor  and  oil  of  vitriol  (pp.  186, 1S7<)  <—  3,  From  oleiiant  gas  and  oil  of 
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vitriol  (p.  168);  1  vol.  oil  of  vitriol  absorbs*  in  18  dajs  about  85 
olefiani  ^Sj  without  formation  of  sulphurous  or  carbonic  aciit,  but  pro*' 
Oucing  eulphorinic  aciJ.  (Faraday,  I^hii  Trans.  1825,  448;  1826,  M0Jj 
Hennel,   Fhil.  Trans.  182C,  240;  also  Pot^^.  0,  21,  22.)      According 
Licbig,  on  the  other  band  (Pogg.  31,  328;  farther,  Ann.  Pharm,  14,  1: 
oil  of  vitriol  takes  from  olefiant  gaa  scarcely  anytbing  but   the  alcol 
and  ether  vapour  which  may  be  mixed  with  it  (which   indeed  may 
sulphovinic  acid);  but  when  once  these  compounds  have   been 
by  the  oil  of  vitriol,  a  freah  quantity  of  the  fatter  absorbs  only  1*4 
it8  volume  of  the  purified  olefiant  ga^,  tho  quantity  thus  aMorb«d 
increosiug  even  after  several  weeks*  contact. 

Preparation,     I.  By  first  forming  a  sulphovinate,  and  then 
the  acid  from  it. 

1.  Preparation  of  0ie  S^dphorinote.     a.  Oil  of  vitriol  and  absolute 
very  highly  rectified  alcohol  are  mixed  in  abont   equal    porlious;  iWj 
mixture  heated  more  or  le^s,  and  then  diluted  with  water;  the 
and  Bulpfaovinio  acids  saturated  with  barytn,  lime  or  oxide  of  lead, 
carbonates;  tho  solution  of  tho  ^ulphovinnte  filtered  from   the  ioi 
sulphate,  and  evaporated  carefully  to  the  crystallizing  point.  —  SertunMTJ 
applies  only  a  gentlu  beat  to  the  mixture  of  equal  parts   of  alcohol 
oil  of  vitriol;  A.  Vogel  hcnt?  it  till  ether  begins  to  escape,  because  il 
quantity  of  sulphovinic  acid  is  thereby  increased.      Marchand  uses  sbe^^ 
lute  alcohol,  and  allows  the  tem]>eraturc   to  rise   only   to    60°-70°>-^J 
b,  Kther-vapour  is  passed  into  oil  of  vitriol  as  long  as  it  is  abftorbed,  (W 
liquid  left  to  stand  for  some  hours,  then  diluted   with   wat«rr 
With  carbonate  of  baryta,  Ac.  (Liebig.) 

2.  Separaiion  of  Oie  Acid  from  the  Sulpkovinaie  of  Baryta,  Lime^  orOiHt 
'of  Lead.  —  The  aqueous  solution  of  either  of  these  ealta  is  precipitator  Iqd 
an   eqtiivalent  quantity  of  sulphuric  acid   (Sertiirner),  —  or,  better,  ll^ 
baryta-salt  by  sulphuric  acid,  the  lime-salt  by  oxalic  acid,  and  the  Ii 
salt  by  sulphuretted  hydrogen  —  and  the  filtrate   evaporated   in 
•over  oil  of  vitriol  (A.  \ogel),  or  chloride  of  calcium  (Marcband). 

II.  One  part  of  solphovinate  of  wine-oil  is  gcntlv  heated  with  4 
•of  water,  and  the  aqueuuG  solution  of  sulphovinio  acid  separated  from  ite 
"wine-oil  thereby  set  free.  (Scrullas,  Liebig  ) 

Properties.  When  sufficiently  concentrated  by  evaporation,  it 
a  transparent,  colourless,  oily  liquid  of  sp.  gr.  r3]9,  and  ha.vin^  a  rerr 
«our  taste  (A.  Vogel);  of  ap.  gr.  1  315  to  1-317  at  16'  (Martihand);  lili 
<Duflos,  Kastn,  Arch.  12,  176.) 

March«QiJ. 
oftp.gr,  IdlX. 
4  C - - 24     ....     1905 

2  0 ^ 16     ....     12-70 

2  8 ,H .•••■( ••t..»M* MM*     32     Ht.     2&*40i  j^  .1^ 

6  O 4S     ....     38091  •"^"     ^  ■* 

C^H'Oa.aSO* 126     ....  10000 

Accortling  to  this  experiment  of  Marchand's,  the  acid  may  be  aIbmI 
>»holly  dehydrated  in  vacuo. —  According  to  Svrutlas^  Berselins  (A^V 
44,  360).  and  Liebig,  the  acid  dried  per  re  i«  HO,SO'  +  OH'O.SO',  m&i 
the  hypotheticnily  anhydrous  ncid  =  OH*0,280*.  —  Arcoidn^  ^ 
AVillianiflon,     Gcrhardt,    and     Cliancel,    tho     acid     dried    ptr  m   ^ 
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|t   >  2S0' or      Tj  >  SO*,  according  to  the  atomic  weiglita  adopted.  — 

According  to  Marcband  (J.  pr.  Chem,  15,  I),  bypotlietically  anhydroua 
sulphovinic  acid  coutaius  the  elcmenta  of  ether  and  Fulpharic  acid,  fused, 
as  it  were,  into  a  whole,  but  in  such  a  manner  that  they  may,  under 
certain  circiiiadtauce3,  again  unite  in  the  form  of  sulphuric  acid  and 
alcohol  or  ether.  — Gay-Luasac,  from  the  BoluUility  of  the  sulphovinatet!, 
waa  led  to  suppose  that  the  acid  contains  hyposulphuric  acid  in  conihina- 
tion  with  a  product  of  the  decomposition  of  alcohol,  1  At.  oxygen  from 
2  At.  sulphuric  acid  having  cotnhined  with  1  At.  hydrogen  froiu  tho 
alcohol  to  form  water.  But  while  h^-posrilphuric  acid,  both  in  the  free 
state  and  in  its  salt^,  ia  in  many  renciion.H  resolved  inlo  f^ulphurous  and 
sulphuric  acid,  sulphovinic  acid,  under  the  Haine  circuiiiatanccs,  yields 
2  At.  tiulphuric  arid  tn  1  At.  aI<;ohul.  ^Hccrcn  supposed  it  to  bo  a  com- 
pound of  alcohol  with  hy|)osulplmric  acid  =  C*HW,S'0*.  —  Dumas  & 
BouUay  regarded  the  hyputhetically  anhydrous  acid  us  hyposulphate  of 
wioe-oil  =  C4P,S*0',  But  wine-oil  U  not  C*H';  and  hyputhetically 
anhydroufi  sulpliorinic  acid  must  he  supposed  to  contain  40,  5H,  2S,  iind 
70;  hence  DiiniHS  &,  BouUay's  furmula  gives  2H  and  20  too  little. — 
Faraday  regarded  the  liypotUcLicaliy  anhydrous  acid  as  bisulphate  of 
ethylene  =  C'H*,2S0*;  but  this  fomiula  id  deficient  by  IH  and  lO.  — 
Laurent  (Ann.  Chim.  Phyg.  66^  200,)  formerly  regarded  the  acid  as  a 
compound  of  aldehyde  with  2  At.  sulphurous  acid,  =  C*H*0*,2SO*,  in 
which  formula  there  in  also  a  deficiency  of  IH  and  10. 

Decompositions  1.  The  concentrated  acid  ia  resolved  by  heat  into 
etbcr  and  a  residue  of  hydrated  sulphuric  acid  (Sertiirner,  Hcnnel);  when 
boiled  down  to  dryness,  it  gives  oS*  sutphnroua  acid  and  oleOaut  giis,  and 
Icavea  charcoal.  (Serulhis.)  — -  If  it  be  left  for  some  time  in  vacuo  over  oil 
of  vitriol,  after  being  completply  concentmted  therein,  it  gives  ofT  siil- 
phnrouB  acid  gas,  while  isiiilphiiric  acid  reiuatus  behind  mixed  witli  oily 
drops.  (A.  Vogel.)  According  lu  Serullaa,  it  does  not  give  off  sulphurous 
acid,  but  ]>rohahly  alcohol  vapour,  and  leaves  sulphuric  acid  without  oily 
drops.  —  2,  The  acid  when  kept  for  a  long  time  In  the  dilute  state,  is 
partly  converted  into  sulphuric  acid,  (A  Vogelj  Mitscherlich,  N,  Ann. 
Chim,  Phys.  7,  8.)  ^  When  tho  dilute  acid  is  boiled,  this  decomposititm 
into  alcohol  which  goes  oif  into  vapour,  and  Bnlphuric  acid  which  remains 
behind,  takes  place  quickly.  (Hennel,  Serulliw,  H,  Rose,  Poffff.  48.  403.) 
-^3.  Cold  nitric  acid  does  not  decompose  sulphovinic  acid  immediately; 
but  hot  nitric  acid  eliminates  nitrouH  gas  and  leaves  sulphuric  acid. 
(A.  Vogel.)  —  4.  When  .sulphovinic  acid  of  sp.  gr.  1'2!5  is  dropped  into 
oil  of  vitriol  heated  to  150'',  the  latter  turns  brown  and  gives  off  sulphu- 
rous acid  gas,  while  drops  of  wino-oil  separate  out.  (Duflos.)  —  5.  Chro- 
mic acid,  manganate  of  baryta^  and  peroxide  of  lend  decompose  the  dilute 
acid,  with  separation  of  drops  of  wine-oil,  which  float  on  the  surface,  and 
fonnation  of  sulphuric  acid.  (Duflos,  Kastn.  Arch.  12,  177.)  — 6.  VV^hen 
the  concentrated  acid  is  heated  with  glacial  acetic  acid,  acetic  ether  distils 
over,  while  sulphuric  acid  remains  behind.  (Mitscherlich,  A^.  Ann,  Chiui, 
PAy«.  7.  10): 

»C*H«O%2S0'  +  cni*0*  -  CH'O'  +  2(HO,S0^;. 
Comhinatiom,      Sulphovinic    acid    mixes   in    all   proportions   with 
WaUr. 

Sulphovinatft  or  EthylotulphaUs,  —  Sulphovinic  acid  has  considerulle 
VIII.  2  & 
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Affinity  for  bade»»  though  not  bo  strong  as  th&t  of  salpbaric  mjuI. 
frulphovinates  of  baryta,  strontia,  lime,  and  oxide  of  lead,  may  \<  pi 
directly  from  the  mixture  of  alcohol  and  oil  of  vitriol  (p.  2'i'2V  oihea- 
obtainc<i  Liy  ntumting  aqucoun  sulphovinio  acid  with  tho  '  < 

bona(e;  or  by  precipitating  the  nqnwmB  solution  of  the   I    !  i 

a  sulphate,  or  thnt  of  iho  limc-ealt  by  an  oxalate,  or  either  of  tht 
a  carbonate,  ailded  in  the  exact  proportion  required.     Those  sulpboTitia 
which  are  soluble  in  alci^hol  may  bo  separated  from  anygyp«um  tliat 
bo  niixe<l  with  them,  by  mixint:  their  aqueous  solutione   witli  :>lrs.T)il 
The  snlplidvinatcs   in   their  dryest  state  contain    I   At,   met 
1  At    ether,  and  2  At.  sulphuric  acid,  and   mitv  be   represeu; 
formula.    C*H\M0',2^0*    or   MCSO"  +  C*H*O.SO^    ncconJing:  io  tl 
latter  view,  they  arc  double  snlphalos,  one  of  whose   \mje»  is  a  mi 
oxide  and  the  liher  ether  (VII,  223  and  226,  12).  —  Theyar«  ueuuil 
vegetable  colour!?,  and  have  a  saline,  sweet,  and  cooling  taste. 

All  sulnhovinatofl  which  contain   water  of  cryptallization,  except  tl 
copper  and  Rilvcr-salts,  give  it  np  when  places!  in  vacuo  at  ortiinarr 
peratures  over  nil  of  vitriol  or  chloride  of  calcium.     When   kept  fo 
long  time  therein,  only  a  lew  of  them,  as  the  zinc  and  mpper-silt,  «aierl 
further  deconipo**ition,  whereby  sulphuric  acid  is  formed.   (II.  Mai 
Most  of  them  give  up  llioir  water  of  crystalliB.itiun   below  10*1", 
however,  not  till   they  are  more  strongly  heated,   and    with    ii 
decomposition.     When  heated   to  this  pomt,  thi-y  give  off  alcnbi 
(these  two  compounds  especially  when  water  is  still  present),  ealp 
of  wino-oil,   oleHaut   gus,   a    sniall   portion    of    Buljiliurous    acitt 
carbonic   acid    gas,    leaving   a    residue    consisting    of   a    sulphate,  i 
ther  with   excels  of  sulphuric   acid  and  charcoal.  —  Serulla«,  bv  lieat 
the  salts,  obtained  sulp)mrou>^  acid  and  olefi.int  gas,  sulphorinate  of  « 
oil,  ether,  a  Hmill  quantity  of  alcohol,  and  a  resiilne  cousisting-  of  clai 
and  an  a<-id  sulphate.—  The  potash  or  l>aryta-3.ilt  in  a  slate  of  cooif 
dryness  yields  when  heated,  wine-oil  without  anyethcr;  but  the 
containing  water  of  cry«tnlIiiwilion  yields  a  large  quantity  vf  ■  ''■ 
from  wine-oil.  (Auberfrier,  ./.  /*//arm.  22,  263.)  —  Whether 
is  likewise  evolved  In  thiu  diHtitlatioD,  as  was  supposed  from  iUr  ni  >.;  i^ 
Gay-Lnssac  and  Omeliu.  must  for  the  present  remain  undecided  —  Soi 
Bulphovinatos,  the  letid-^alt  for  example,  decompose   when  kept  for 
lime,  forming  ether  and  oil  of  wine.     %.   Marchand  fintLs  («/.  pr.  C 
4  4,  122),  thnt  the  potash,  soda,  lithia,  ammonin,  mfigne>^ia,  cc'i  < 
cobalt,  and  zinc-salts  may  be   kept  for  twelve  years  wilhour 
The  strontia  salt  decomposed  firit,  becoming  covered    with  an  i 

having;  an  a;,'rceable  vinous  mlour  an<l   wiu>  soon  complete!'.  I 

into  sulphate.     The  baryta-silt  underwent   a  isimilar   dcronij' 
more  slowtv.     In  the  same  time,  tho  lime-salt  was  fuund  to  h 
dcconiposeil,  tho  salts  of  aluniina,  fcriic  oxide,  mangsDous  o\ 
oxide,  lead-oxide,  and  silver-oxide  completely  ^-  —  An  anti-'. 
of  a  sulphovinate,  though  it  may  remain  permanent  at  ur 
tnrcs,  even  when  exposed   to   the   air,  decomjxtses  at  a  !■■ 
more  rjuickly  as  it  is  moro  concentrated,  into  1  At.  alcohol  which  n&v  'i 
distilleil  over,  and  I  At.  base  and  2   At.  sulphuric   acid  wl.ii  b  r.-n-iin  — 
The  alcuhol  which  distils  over  has  a  peculiar  oiloiir,  and  -iit-'^ 

wine  oil,  which  odours  may  however  be  removed  by  Ji..,..^....u  f-'f 
potash;  if  the  ^olntion  he  ooileU  down,  withimt  replacing  the  water,  »ii- 
phurous  acid  is  finally  gi%'cn  off,  procododbyan  odour  of  eihcr.  (SeruUu^ 
—  When  a  sulphovinate  is  distilled  with  burnt  lime,  tho  rec«»lver  alUii>:*^ 
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to  the  retort  being  cooled  down  to  — 10^  water  passes  over,  together 
with  alcohol,  ether,  wine-oil,  and  a  very  email  quantity  of  Etkeronej  which 
may  be  pnrified  by  distillation,  and  then  forme  a  light,  transparent, 
colourless  liquid,  boiling  at  about  30'^,  smelling  like  sour  cabbage,  burning 
with  a  puJc  Hamu,  ilecouip>o6cd  by  potosaium,  and  miscible  with  water, 
alcohol,  and  ether.  (Marchand,  J.  pr.  Chtni.  15,  8.)  —  The  polaah-eaJt 
distillefl  with  dry  lime  at  a  heat  rising  to  200^  yields  alcohol,  and  ulti- 
mately a  small  quantity  of  eulphoviuate  of  wine-oil^  but  no  ether.  (Mit- 
schcrlich, /*(y<7.  31,  280).  —  When  the  dry  pota«h-siilt  13  distilled  with 
burnt  lime,  the  'mixture  blackens  and  gives  off  alcohol,  sulphovinate  of 
wine-oil,  and  oleGant  gas;  but  with  hydrate  of  lime,  no  blucktjuiug  takes 
lace,  and  only  alcohm  xa  evolved.  Similarly  dehydrated  hulphovinato  of 
laryta  distilled  with  burnt  lime  yields  alcohol  and  wine-oJl,  but  the  salt 
containing  water  of  crystullizatiou  yields  merely  alcohol.  (Liebig,  Ann. 
J'hartn.  13,27.)  —  Neither  Mitecherlich  nor  Liebig  makes  any  mention 
of  such  a  liquiil  as  etherono.  — Nitric  acid  separates  sulphuric  acid  from 
the  salt,  witb  evolution  of  nitric  oxide*  (A.  Vogcl.)  —  Sulphovinates  dis- 
tilled with  oil  of  vitriol  yield  pure  cthor,  but  if  more  water  is  present, 
pure  alcohol  U  given  nfl'  in»ti^ud  of  the  ether.  Thus  100  pt^.  of  the  potash- 
salt  and  20  pts.  of  oil  of  vitriid  yield  at  least  C  pts.  of  ether;  but  if  the 
potash-salt  be  previously  dissolved  in  its  own  weight  of  water^  it  yields 
uo  ether,  but  alcohol  which  does  not  even  smell  of  ether.  (Hrnnol.)  — 
100  pts.  of  the  potash-salt  distilled  with  25  pts.  oil  of  vitriol  and  r>  pt«, 
water,  yield  perfectly  pure  ether  (Liebig,  Marchand),  but  with  a  larger 
quaiitity  of  water,  a  distillate  of  alcohol  is  obtained.  (Marchand.)  Sul- 
phovinates  heated  with  excess  of  oil  of  vitriol  give  off  no  sulphurous  acid 
or  any  other  cas,  but  deposit  a  large  quantity  of  charcoal.  (Serullas.)  — 
When  distilled  with  glacial  acetic  acid,  they  give  off  larce  (quantities  of 
pure  acetic  ether.  5  pts.  of  the  crystallized  potash-salt  and  1  pt.  of 
glacial  acetic  acid  yield  a  largo  quantity  of  acetic  ether  not  cootaiuing 
eithcj-  free  acid  or  alcohol.  (Liebig.) — Sulphovinates  distilled  with 
mouosulphido  or  polysulpbido  of  potassium,  sulphide  of  barium,  or  sul- 
phide of  hydrogen  and  potassium,  yield  bisulphide  of  ethyl,  niereaptan,  the 
indifferent  oil  mentioned  on  page  349,  and  other  pro<lucts  of  like  nature. 
(Zeue.)  —  Sulphovinates  heated  in  the  air  burn  witb  a  bluish  flame. 

Sulphovinates  dissolve  readily  in  cold  water,  sometiuies  prf>ducing  » 
great  degree  of  cold;  some  of  them  are  even  deliquescent.  In  hot  water 
tiier  dissolve  in  almost  every  proportion,  and  the  solution  on  cooling 
scJidiljes  in  a  crystalline  mass.  —  Some  only  of  the  sulphovinates  dissolve 
in  alcohol,  while  others  are  precipitated  by  it  from  their  aqueous  solution. 
Etber  dlssolvea  only  the  4mmonia-«alt. 

Sulphovinatf  of  Ammonia,  —  Formed  by  precipitating  the  baryta  or 
leati  salt  with  carbonate  of  ammonia,  or  the  lime-salt  with  oxalate  of 
animooia,  and  leaving  the  flltrate  to  evaporate  in  the  air.  —  Large 
transparent  and  colourless  crystals  having  a  bitter,  saline,  and  cooling 
taMe.  (Marchand.)  Bro;id  laminaj  with  rectangular  cleavage;  they  do 
not  give  off  water  either  in  vacuo  or  at  100".  (Regnault,  Aitv.  Pharm. 
25,  41  ) —  The  crystals  melt  at  62",  without  losing  weight,  and,  if  free 
from  suljihnte  of  ammonia,  without  decomposing.  The  salt  gives  off 
alcohol  at  108*^,  then  small  quantities  of  alcohol  and  ether,  perceptible  by 
the  odour,  then  sulphuric  ucid,  while  a  trace  of  light  ciiarcoal  remains. 
(Marchand.)  The  aalt  is  very  deliquescent,  dissolves  very  abundantly 
in  water,  producing   a   fall  of  temperature  of  10"— IS'';   the  solution 
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effloresces  strongly  during  evaporation.     Tlio  salt  diffiolvea  witL  Lolci 
facility  in  alcohol  and  ellier.  (Marciiand.) 


Cr^ntaili: 

',e,t 

Mnrchand. 

Or: 

^ 

NH» 

17  .. 

..  11-89 

....  11-69 

4  C 

24  .„.  16-78 

..  )6-S 

HO 

9  .. 

..     6-30 

9H    ... 

9    . 

..     630 

.    «4 

cn*o 

37 

.  25  87 

.05,N 

.10  .. 

„  20  98 

2  S03 

80  . 

..  55-94 

....  55-99 

2  S0»  ,.. 

80  .. 

..  55-94 

.,.. 

C<H»(NH*)Oa,230"     143  ...lOO-OO 


143    ...100-00 


SulphovinaU  of  Potash.  —  Obtained  by  precipitating   tbc  barrta 
lime  salt  with  carbonate  of  potash,  evaporating  the  filtrate  to  the  cryst 
liziug  point,  and  purifying  the  crystals  by  recrystallization  from  water. 
Shining,  unctuoas  scales,  like  those  of  crystallized  Uoracic  acid,  and  havif 
a  sweetish  tAste.  (A.  Vogol.)     When  theaniicous  solution  ialeft  to  eva[^ 
rate  spontaneously,   during  which  a  considerable    portioa   of    tho 
clHoreticcd  out^  large,  trantfparent,  colourless  tables  are  obtained,  bcluo^* 
iog  to  the  oblique  prismatic  system,  and  having  a  sweelisb,  saline, coolinj] 
taste;  they  do  not  contain  water  of  crystallization,  and  do  not  diminijili 
weight  when  left  in  vacuo  over  oil  of  vitriol.  (Marchand.)     Accordinj 
Licbig  aUo.  the  salt,  whcu  placed  in  vacuo,  rcmaiua  transporeot  and 
not  diminish  in  weight. 

CryntaUized.  HenneL  Or : 

KO « 47-2  ....  28-74  ....  2880  KCSO^"  87-2  ....  33-11 

2  S0»    „ -     80*0  ....  48-72    ...  4800  SO>    ....  400  ....  24*36 

4  C    24-0  ....  14-62  ....  13-98  4  C   24-0  ....  14*62 

4  H   40  ....     2-44  ....     2-34  5  H  5'0  ....     3*04 

HO 9*0  ....     5-48  ....     7-tM)  O   B-Q  ....     4*87 


C^H'K0.2S0»     164-2     .100  00  ....10012 


164-2  ...100-00  ...!»•• 


Tho  salt,  when  subjected  to  dry  diatillation,  does  not  give  off  w»t«. 
but  melts  and  froths  up,  emitting  white  fumes  which  condense  to  salpl» 
vinate  of  wiue-oil  having  a  strong  odour  of  sulphurous  ncid,  while  »cid«l- 
phate  of  poiasli  remains  behind.  (Hennel,  Sernllos.)  The  salt  b^Mto 
decompose  at  100',  and  without  fusing,  yields  aulphoTinat^  of  wim^ 
mixed  with  sulphurous  iicul,  olefiant  gas  and  other  combustiblr  f^wei^ 
togctlior  with  .sulphuric  acid,  while  sulphate  of  potash  mixed  with  chwwil 
remains  boliind.  (Marchand.) —  The  salt  fuses  in  the  air  at  a  gentle hfiL 
burns  with  ll;une  in  a  red-hot  crucible,  and  leaves  a  mixture  of  chamftl 
and  sulphate  of  potitt^h.  {A.  Vogel.)  ^  Mixed  with  hydrate  of  potvk 
and  subjected  to  dry  disiiUiition,  it  yields  a  Urge  quantity  of  alcohol,  *• 
tho  formation  of  wbiclv  the  water  of  the  hydrate  contribute^*,  and  yioW» » 
residue  containing  nothing  but  sulpliate  of  potasih,  and  no  sulphiu*.  Tbf 
salt,  whcu  heated  witli  dry  alkalis,  also  yields  alcobtd.  but  niixnIiriU 
wine-oil  and  olefiant  gas.  (Marchand.)  The  aqucnus  solution  of  the  jqIi 
is  not  do<:oin])ased  by  boiling  with  excess  of  potash.  (MiUrchcriici  } 
Rc»pectii)g  the  distillutioit  of  tlic  poLmsh-tnlt  with  fcrrocyontde  uid  i«lpluvn»iii  i/ 
potMMiuni,  Pirf.  Gregory,  (Jm«.  Pharm.  27,  272  ) 

1  pt.  of  the  salt  dissolves  in  08  pt.  water  at  IT"".  The  «lt  M- 
qucsoes  in  moist  air,  dissolves  in  aqueous  ammonia,  producing  gnsl  vAk 
and  separates  out  again  in  tho  pure  state  when  the  solution  WIp&I* 
fi|K>ntancoua  evaporation.  (Marchand.)  It  dissolves  readily  ia  k^M*** 
alcohol  (Ilcnnel),  but  not  in  absolute  alcohol  or  iu  ether.  (MaitlMa4.) 

SulphaU  of  Potash  and  Ammonia?  —  The  aqueous  solntion  at  My^ 
ainnioniacal  shU  and  7  ptd.  potosh-balt  yields  by  spontaneous  orapontMi 
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crystals  which  give  off  anunoniu  when  treated  with  iwinsli,  ami  :it  a  rcd- 
hoat  loavo  30.8  p.  c.  of  eulphate  of  potii.«h,  —  wboncc  it  upprara  to 
contain  2  At.  putash-salt  to  1  At.  aiiimoniacal  salt.  (Marchand.)  [Pro- 
bably only  a  uiixturc.] 

Snfpfiovinule  of  Soda,  —  Obtained  by  precipitating  tlie  barytn-salt 
with  sulphate  of  soda  (Vo;;cl),  or  Ibc  linie-salt  with  carbonate  of  soda. 
(Marcbaud.) — The  filtrate  evaporated  in  sunshine  leaves  an  opaque, 
granular,  cauliflower-like  nun^Hj  but  wbeu  eviiporatcd  by  heat,  it  yielda 
on  cooling,  trunsparent,  ctdourleys,  highly  lu-strons,  thin,  broad,  six-aided 
tables,  which  effloresce  in  the  air  and  comport  themselves  in  the  fire  like 
tlie  pota^ib-balt.  In  cousiei^uencc  of  Iho  stroutf  cilloreeceuce  of  the 
solution,  the  crystAls  obtained  are  nut  distinct.  These  crystals  ^dve  up 
their  2  At.  (IO"7-5  p.  c.)  of  water  of  cry.stalliziition  in  vacuo  over  oil  of 
vitriol,  also  when  exposed  to  the  air,  and  with  peculiar  facility  in  a 
current  of  dry  air  between  70"  and  80**;  above  80'  thoy  melt  into  a  clear 
liquid,  which,  if  the  heat  be  further  raised,  but  not  t?o  bij[;jh  as  100°,  give 
on  nearly  all  their  water,  with  continued  intumescence,  till  a  dehydrated 
ealt  rcuiaius,  which  between  100''  and  108"^  begins  to  decompose  without 
previous  fusion,  comporting  itself  in  a  similar  manner  to  the  potash-salt. 
(Marchand,) 

The  dry  salt  dissolves  in  0-61  pts.  of  water  at  IT*,  the  act  of  solution 
being  attended  with  depression  of  temperature;  in  moir5t  nirit  deliquesces 
Tuore  quickly  tlian  the  potash-Bait.  From  its  solution  in  boiling  alcohol, 
it  crystallines  on  cooling  in  combination  with  alcohol  of  crystallization. 
The  same  comjmuinl  is  precipitated  in  the  form  of  a  crybtallino  powder  on 
mixing  the  cold  .saturated  alcoholic  soliitiun  with  ^-tlior;  but  this  powder 
-wht^n  watshed  with  ether,  gives  up  tit  alcohol  of  crystallization  to  that 
liquid.  (Marchand.) 

Dehydrtkt^d.  MvcliAnd. 

NaO.SO*  71-2  ....  48-04    47'83 

SCP    - 40-0  ....  2G-99 

C^H'O , 37-0  ....  24-97 


C*H"Na02,230'     149-2 

Cryttoitittd. 

C*H'*NaO'.2S03    148-2 

2  Aq 18*0 


10000 

Marchand. 

89'17     89-25 

ioh:j    10-75 


C*H«NttO»,2SO>  +  2Aq. 


160-2 


100-00     10000 


tStilphovinatf  of  Lithin,  —  Obtained  by  precipitating  the  baryta-aalt 
with  sulphate  of  lithia.  The  filtrate  evaptiraled  in  ^-acuo  over  oil  of 
vitriol  yields  large,  transparent  and  colourless  cvyatals,  which  give  off 
12  p.  c.  (2  At.)  water  of  rrystalliK.ition  in  vacuo  over  oil  of  vitnol,  and 
if  afterwards  heated  to  redness,  yield  the  same  products  as  the  potash- 
salt.  They  deliquesce  in  tlio  nir ;  their  concentrated  aqueous  solution 
decomposes  when  evaporated  by  heat;  but  the  dilute  solution  may  l»o 
boiled  without  decomposition.     Soluble  also  in  alcohol,  but  not  in  ether. 

I       (Marchand.) 

I  Dtkjfdrated.  Marilmnt). 

L  LO.S03 « 5i-4     ....     41-10     41*50 

^^  SO* „ «.    40'O    «.    30-I4 

^K  C^H^O    „ 37'0    ....     2816 


Cni*LCP,2SO>  131-4 


lCO-00 


49t 


ETHTLENE:   PRIMARY  NUCLEUS  C»U\ 


Ory§ttdtiiai, 

C*H^L0%2S0»  131-4  ™     87'B5  88 

2  Aq 180  ....     1205  -  12 

C<H*L0^2SCy>  +  2Aq U9'4  ....  100-00  100 


alffibt 


wH 


SulpkovinaU  of  Bart/ta.  —  Preparation  (p.  -1 16) Transparent,  colou^.3 

less,  shining,  elongated  tables  (A.  Vogel);  rhombic  prisms  acamini 
with  four  faces  resting  on  tbo  lateral  edges  (Gay-Lussac);  aqaare  t»f 
(Liobig  Si-  WoLler);  tables  belonging  to  tho  right  prbmatic  ayi 
(Marchainl.)  They  are  permanent  in  tho  air,  and  Iitivc  a  burning  ta 
(Dalk.)  —  Tho  crystals  contain  8-21  p.  c.  (2  At.)  water,  which  they  et 
off  completely  and  without  fnrther  decomposition,  in  vacuo  over  ou 
vitriol,  also  between  50*  and  55"' in  a  current  of  dry  air;  butboiliuc 
abstracts  only  1  At.  of  the  water.  (Marchand.)  If  an  attempt  be 
to  dry  the  crystals  in  the  air,  only  a  little  above  20",  they  turn 
and  no  longer  dissolve  completely  in  water;  if  dried  between  25'  antt 
and  triturated,  they  yield  a  powder  which  is  permanent  in  the  air;  M 
wIr'u  dried  between  40*^  and  45°,  they  can  no  longer  be  rubbed  to  tK'W.!(t, 
but  quirkly  doliquosce  in  the  air,  and  form  an  acid  liquid  which  dcpfwitJ 
a  largo  tjiiantity  of  sulphate  of  baryta.  (Liebig  ^  Wohler.)  —  Tfci 
crystals  csinnot  be  deprived  of  more  than  I  At-  water,  without  drcouu^ 
position;  when  heated  to  50^  in  a  current  of  air,  till  the  evolvM  raj"iiiri 
begins  to  tivste  of  alcohol,  they  give  off  3  Gfl  p.  c,  and  the  mtJ-.r, 
when  dissolved  in  water,  leaves  but  a  suinll  quantity  of  sulpbxte  n 
baryta;  if  only  3  per  cent,  of  water  has  been  thus  driven  out,  tlii 
rebiduc  dissolves  oompletoly  in  water.  (Magnus.)  —  Duflos  e^tiniatci  t^ 
loss  of  the  crystals  in  vacuo  over  oil  of  vitriol  at  13*1  per  cent. 


Dehydrattd, 

BaO.SO*  116-6 

80»  ,...„ «..».«, — .«.      400 

4  C   » 240 

5  H  _ „ 5-0 

O  „ 8-0 


Mitrck*ad. 

C023     59  9ii 

20  GG 

I2wn 

2-58 
413 


eH»B«Cy,2SCH  U3-e 


100-00 


BtO.SO*    . 

S(>« 

4  C 

50 


11G6 

400 

21  0 

70 

24-0 


55- 11 
18-90 
11-34 
3*31 
II  31 


Dtinia«  fc 

Gsj-Loisac.  Boullny. 

...  54-93  ....  53  65  ... 

,...   18-44  . 

....   10-83  .. 

,...    3-60  „ 


&  UBhJer. 

.     54-99  .... 

.     19-72 

.     12-37  ..„  n-Al 

.     3-o«  _  yu 

9*80 


M«A. 

.  U  14 


+  2Aq. 


2n-G 


10000 


10000 


100  pts.  of  the  crystallized  salt  mixed  and  detonated  with  caHN)i»l« 
and  cblorato  of  potash,   then   suspended  in  water,  super  :  vilk 

hydrochloric  acid,  and  mixed  with  chloride  of  barium,  yi  ^T  p^ 

(112*32,  acconling  to  Liebig  &   Wohlor)  of  sulphate   ol   UajvU,  rv« 
quently  nearly  double  of  that   which   reninin?  when   the  eaft  ii  ifi 
alone.   (Oay-Luasae) 

The  crystals,  when  kept  in  a  dry  Etop|»ored  bottle  for  &  year,  Iwr 
greyish  and  pasty,  acouire  the  power  of  reddening  litmus,  and  erolTeu 
o.lour  of  ether.  (Sorullas,  */.  cAim.  m^il.  (t,  684.)     In  vacno  al  ISiT.tW 
crystals  suffer  a  loss  of  IP'31  to  2000  ]>er  cent,  but  bocomo  UMtr  aitW 


il4« 
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te  time,  from  formation  of  wine-oil.  (Dumas  &  Boullay.)  —  Even 
between  100""  and  UO'^  lliey  yield  iilcohol,  wino-oil,  combotitible  pases, 
Ac.  (Marrhand.)  Tho  salt,  wlion  subjected  to  dry  distillation,  yields  an 
empyrcuniatic  ether(?al  liquiiJ,  a  hetivy  oil,  and  a  earbanaceou's  residue. 
(Vogt'I);  water,  u  ga-s  wliivli  tninis  like  ololiant  gas,  an  oil  wbich  finiclls 
like  acetic  eibcr,  logolher  with  aiilplmrous  acid,  nnda  veryainiill  nuantity 
of  carbonate  and  sulphate  of  baryta.  (Gay-Lussioc.)  —  The  cryatals,  after 
being  triturated  with  i;:riiiiMl  eurbtmate  of  potash,  do  not  blacken  when 
bervtcd,  but  yield  alcohol  having  a  faint  odonr  of  other.  (Liebi^  Sc 
VVohler  )  In  an  open  red-hot  crucible,  the  wilt  blackens,  burns  with  a 
bright  blue  flame,  and  leaves  sulpliate  of  baiyta.  (Gay-Lussac.)  —  Tho 
aqueous  eolution  is  decomposed  by  heat.  (Gay-Lu88ac.)  —  When  chlurino 
gTia  is  ^ma^ed  through  the  flolution,  it  roiiiainH  clear,  but  deposits  crystal- 
line ^'rains  of  i*ulphatc  of  l>aryta  when  evaporale<l.  When  chlorine  gas  ia 
poflti^ed  over  tho  lieated  cryetals,  a  huge  quantity  of  a  chloride  of  carbon 
16  formed  at  the  same  time,  which  separates  in  oily  drops,  having  a 
|»UDgent  odour  and  attacking  the  eyes  strongly.  (Liebig  &  Wuhler.) 

The  cry.«tallized  wilt  disacdves  in  0  D2  pt.  water  at  17';  it  diAjoIvee 
in  [bydraied  ?]  alcohol  (Magnus),  but  not  in  cohl  absolute  alcohol ;  bfiiling 
absolute  alcohol  abstracts  1  At.  water  of  crystalliKUtion  from  a  portion  of 
tbe  salt,  and  dissolves  another  small  portion,  which  eioparales  out  again  in 
tbe  form  of  au  alcoholato  as  the  liquid  cools.  (Marchand.) 

Sulyhovinatt  of  Strontia*  —  Separates  in  largo  aubydroua  orystab 
ivhon  tho  aqueous  tiulutiou  is  left  to  evaporate  spontaneously.  Tho 
aqueous  solution,  even  when  largely  diluted,  ih  resolved  by  boiiiujf  into 
alcohol  which  evaporates,  uud  iiulphate  of  slruntia  which  is  preeipitatod. 
TLo  crystalii  disiiulve  very  readily  iu  alcohol,  but  arc  insolublo  in  ether, 

Crjf»tailixtd.  MarobHud. 

SrO.SO' 02  ....  bi'H    54-1 

^^^  SO*  w..»t*(MM»>M *•>*»  40  ....  23'66 

^B  C*H'0 „....«  3r  ..»  21 '90 


Cm*SrO»,23CX  169 


100*00 


SutphoviuaU  of  Lime.  —  (For  the  prfpnrotion  s«  pii«e  416).  The  eolution, 
after  a  piece  of  chalk  ha.^  been  put  into  it  to  koep  it  neutral,  must  l>e 
evaporated  at  a  gentle  heat  to  a  syru]»y  consistence,  then  tillered  again 
from  the  eulpbate  of  lime  which  has  been  formed,  and  left  in  a  cold 
place.  (Scrtiirucr,  Vugid,  Heeren.)  —  Elongated,  four-fided  tables  with 
bevelled  comers  (Vogel);  thin  rectangular  tables  (Hoeron);  thin  Iran- 
fipartnt,  colourlcns,  nacreous,  four  and  cight-Hideil  tables,  witli  cloavagc 
parallel  to  the  tabular  face.  (Marchand.)  Of  sweeti.^h  ta«tc;  ]ternianont 
in  tho  air  when  iu  regular  crystals,  but  lees  jierfecl  crystals  bcoome  moist 
by  cxpoyuro  to  the  uir  (Vogel);  \ery  pcnnauent.  (Marchand.)  —  Tho 
crystals,  when  phicetl  in  vacuo  over  oil  of  vitriol,  become  ojtaquefrom 
loss  of  water  (A.  Vogel);  they  then  give  oft"  HO  p.  c.  (2  At.)  water 
(Marchand);  H'2  p.  o.  (Liebig);  also  at  60^  in  the  uir,  withonL  fusing. 
(Marchand.) 

DrifJ  fn  vafiuo  wik  oil  of  vitriol.  llccrrn.  S<Tu1lNfl.  Litbie. 

CaO.80" 68     ....     46'89  A7  2i  430S     47*32 

SO> - 40     ....     27-39  27-63  28'40 

4C.« « 24     «..     16-53  14-59  16  31 

SH.» — «. &     ....       3-45  358  3-49 

O B     ™       5*52  O-SC  


C*H«C*0,2S0* 


145 


lOOOO     100*00 


4U 
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(145:  tf=£lM:»X  tbe^vHtitjof 

TW  crprtab,  wlwm  aUvlj-  fcaitcJ  im  a  reiortp  av^  sp^  lib^ai, 
jiM  SB  MB|iin,MMli<   dbct;  a  waUmtiam  cH  wUch  cmka  n  water 
■■■■nB  Kkc  oil  tiwmt,  laally— l|4ai<— aod,  aW  leara  a  mixterasfi 
l>liate  of  GsM  aai  ckamaL  (A.  V«|g«L)    Tte  ^  aaU  SMlams  a 
Ureof  100*witlMai4eooamntMa,aada&  110^  jicU*  pare  eibovvl 
howertx  at  a  later  ctage  oi  ihd  ptooea.  Inn  lauM  mixta  wiik  oil  of 
and  edi«r  podacta;  if  tW  heat  be  earelally  nued,  a  caAonaceoM  nadi 
fCOBaina;  ii  it  be  caddenly  iaise<l,  a  very  kjge  <|nanUtv  of  wiaa^ 
obtained.  (Marckaad.)     Sertomer  sUiea  tint  be  has  obtaiaed 


diadllatioD,  a  gaa  bafing  an  agreeable  odoar  of  etber,  togetber  « 
jihorooa  acid,  oil  of  ritriol,   and  tbree   Terv  rolatile   add* 
p^aecioic  acid.  —  In  an  opvo  cmcible,  the  eaJt  boms  wiib  a  bright 
flame,  and  learea  anlphate  of  lime.  ( Vogcl.)     The  axjoeona  aolaiioa 
aoor  when  heated.  (Sertiimer.)  —  1   ]>k.  of  the  salt  diasolres  in  1 
water  at  S"",  in  0*8  pta.  at  17^,  in  0*63  {>t  at  30\  and  in  anj  qvtntil 
boiling  irater.     Alcohol  fint  abatnusta  water  from  the  cTTstaUy  anJ 
diaaolrea  tbe  salt,  thoagb  not  so  qaickly  as  water;  ether  JoeanoC 
it,  bat  throws  it  down  from  its  alcoholic  voluiioo.  {Marchaod.) 

tSuIphovinaU  of  Lime  and   Soiiai  —  Tbe   aqueoua   solntlon  of  tW 
two  aalts   in  about  equal  parta,  yields  needles  having   a  frilkjr 
(Marcband.) 


^^  4  Ay| 


SulphovinaU  of  Magnaia, —  Fonned  hy  precipitating  tbe  Vmnr 
with  sulphate  of  magiie«ia.  Sqaarc  tables  and  prisms  contxininj' 
water,  none  of  which  goes  off  in  the  air  at  60^  or  TO'',  bat  Lalfat  M)';  lo 
vacuo  over  oil  of  vitriol  al«o,  998  p.  c.  (2  At.)  go  off  in  two  dars,  tb> 
other  half  escaping  completely  without  further  decom|>09ition  at  00'  in  tW 
nir,  or  in  the  course  of  6  or  8  weeks  in  vucuo.  —  The  ank  diff^plvc*  vnr 
readily  in  water,  but  not  in  alcohol  or  ether;  the  aqueous  sulution  w 
more  inclined  to  deoomposition  than  that  of  other  sulpfaovo 
(Marchaad.) 

MgO.SCH  60  ...  43-80  ....  4411  MrO.SO*    ,     60  ....  34*68  -.  »"• 

80» 40  ....  29'20  C*H*0,SO»      77  ..«  44-51  «. 

OHH> „ 37  ....  2700  4  Aq.   „.    36  ....  20ft|  ™ 


C^!i'MgO.2S0»   137  ....lODOO 


+  4Aq. ^  173  ...100-00 


Suiph^vinaie  of  Alumina. —''Vhfi  aqneous   solution  docompoae 
oertalu   extent   by   evaporation   ttt   a  gentle   hcnt.  and  even  oy  i 
ration   in  vacuo  iit  onlinnry  tem|>eniturL'8;  in  tbe  latter  oaMi,  It 
n  i;uniiiiy  residue  which  deliquesces  in  the  air  and  diaeolrea  in 
(Marcband.) 
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Uranovs Su^phoninatf. —  Formed  by  prccipilatiuf;  tl»e  baryta-aalt  with 
urnnous  sulphate;  the  filtrate,  wbeu  evapoiatetl,  efHoredWb  for  the  moat 
part  in  the  form  of  a  cauliflowcrlike  nia^?,  and  ^lowly  yioMs  crystals  con- 
taining water.  The  salt  id  easily  decomposcU  hy  boiling  its  aqueous  eola- 
tion; it  delitjuetfces  iu  the  air,  and  dibirolves  iu  alcohol  but  not  in  ether. 
(Marchaud.) 

Uranic  SulphovinaU. — The  aolnlion  of  liydralcd  uranic  oxide  in 
the  aqueous  acid  dries  up  to  a  yellow  ttnline  crust  on  evaporation. 
This  crust  decomposes  between  SC  and  70^,  after  giving  off  water; 
towards  wator,  alcohol,  and  cthor,  it  behaves  like  the  uranoua  salt. 
(Marchaud.) 

Manganom  Sulpliovinate.  —  Very  stAblo,  aurora^red  tables  containing 
100  p.  c.  (4  At.)  water,  the  whole  of  which  is  given  off  in  10  weeks 
when  the  crystals  are  left  iu  vacuo  over  oil  of  vitriol  at  a  temjtcraturo  of 
20°  —  22"^. — -The  salt  dissolves  readily  in  water  and  nlcttho!,  but  is 
insoluble  in  ether,  which  in  fact  precipitates  the  alcoholic  solution. 
(Marchaud.) 


MnO.. 

DehydraUd. 

3fi  .. 

.     23-53 

.     52-29 
.     2418 

MnO 36  .. 

C*H*0.2S0>  117  .. 
4  Aq 36  .. 

] 
.     19-05    .... 
.     61-90 
.     1905     ... 

i'larcband. 
...     19*00 

2  SO»  ... 

80  .. 

C*H>0 

37  .. 

...     19-60 

C^H^MnC 

X2S0»   153  .. 

.,  10000 

+  4Aq 189  .. 

.  10000 

SnlpJwvinatc  of  Zinc, —  May  bo  obtnincd  by  dissolving  ziuc  iu  the 
aqueous  acid,  the  solulion  being  attended  with  evolution  of  hydrogen.—- 
Largo  transparent  and  colourless  tables,  belonging  to  the  oblique  prismatio 
system,  which  give  otTall  their  water,  amounting  toir03  p.  c.  (2]At.),  iu 
vacuo  over  oil  of  vitriol,  and  likewise  iu  the  aif  between  50^  and  60^  — 
The  s.ilt,  when  kept  Uvy  sotno  time  in  vacuo  between  15'^  and  20"*,  gives 
off  ether,  and  \&  converted  into  a  moist  mixture  of  bulphate  of  zinc  and 
sulphuric  .icid. — The  salt  diu&olves  readily  iu  water  and  ulcuhol,  Itut 
not  in  ether,  wbicli  indeed  precipitates  it  from  its  alcoholic  solution. 
(^Marchaud.) 

Cnfttallh^. 

25-48  ZnO 40 

50-95  C<H»0 „.  117 

23-57  2  Afi -.     18 


Dehydrated. 

ZnO« 40 

2  SO»  80 

C*H»0 37 


MBrclinnd. 

22-86  22-48 

6G-HG 

10-28  ll'Oa 


C*H*ZnO',2SCP    157  ....  10000 


+  2Aq. 


175 


10000 


L 


SulphovinnU  of  Ziitc  and  Amuioniuin.  —  Formed  by  precipitating  tho 
dilute  i;iuc-8a1t  with  amninnin,  boiling  till  the  excess  of  ammonia  is 
cxpcHfd,  and  filtering.  (Mareliund.) 

SulphovivaU  of  Cudmhtm,  —  Long,  irau-sparent,  and  colourless  prisms, 
which  give  off  2  At.  water  in  vacuo  over  oil  of  vitriol,  and  do  not  suffer 
much  oeconi  posit  ion  when  kept  in  tho  vacuum  fur  a  longer  time.  Ucadily 
ifoluble  iu  water  and  alcohol,  but  iusuluble  iu  ether.  (Marchaud.) 

SnlphovinaU  of  Lead. — a.  Bihntic,  —  1.  Obtained  by  completely 
saturating  with  lead-oxide,  a  mixture  of  alcohol  and  oil  of  vitriul  prcviou.^ly 
diluted  with  water.  (A.  Vogel.)  - — 2.  By  digesting  aqueous  stilphovinic 
acid  or  monobasic  pulphovinato  of  lead  with  hydraled  leadoxido,  till  it  is 
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■aoraicd.  (Mardmt'L)  —  Bj  eoDtiniied  digesrion  with  aa  extern  <i  the 
hTdiacc,  the  h^i'A  mar  eren  be  rendered  alkkline.  (Dnmas  &  Boalby.) 
ihe  muinl  filtnte,  when  ev^ponted  at  a  gentle  best,  yields  a  wlute 
man.  (VopeL)  In  vacao  it  dnes  ap  to  a  solid  amorphooa  mass;  wlien 
evaporated  tr  heat,  it  u  apt  to  torn  broiro,  bat  may  be  deoolorued  agiii 
by  boiling  vitb  anima]  diarcoaL  By  dry  distillation,  the  mass  yieliii  a 
coloorles  oil  vhich  sink:}  in  vater,  a  combostible  liqnid  which  snelU 
like  etber,  aUo  salphorons  acid,  and  finally  ealphario  acid,  leaving  a 
residue  oi  solphate  of  lead  mixed  vith  charcoal.  (Vogel.)  When  care> 
faDy  heated,  it  yields  nothing  bat  alcohol  and  stuphoTinate  of  vine^il, 
£(»'  the  preparation  of  which  it  may  be  nsed.  (Marcband.)  The  aqneoos 
eolation  is  decomposed  by  rapid  boiling,  whereby  snlphate  of  lead  is 
prceipitated;  carbonic  acid  ga«  passed  throagh  it  throws  down  carboDate 
of  lead.  (Vogel.)  In  close  TesseU,  the  lolation  remains  onaltered  for  a 
lone  time:  bat  when  exposed  to  the  air,  it  becomes  oorered  with  a  enut  of 
carbonate  of  lead,  the  formation  of  which  roes  on  till  the  salt  is  oonvertcd 
into  the  mocoba$ic  salt.  (Marcband.)  —  The  dry  salt  becomes  moict  in 
the  air.  acd  i!t5S'>!Tes  in  0-5  pt.  water  (Vogel);  in  0*54  water  st 
17~.  <  March3=-i. ,  It  dissolves  in  alcohol  (Vogel)  but  not  in  etber. 
(Marehand.) 

Marcuiid* 

2  PbO _ 224     ....     65-69     64'67 

2SO»     _ 80     ....     23-46 

C*H»0 37     ....     10-85 

FbO-rC«H*PbO-%2SO'  341     ....100-00 

h.  Monohofk.  —  Formed  by  saturating  pare  snlphoTiiiie  aeid,  ortbs 
mixture  of  alcohol  and  oil  of  vitriol  diluted  with  water,  with  eaihoaatB  of 
lead,  and  leading  the  acid  filtrate  to  evaporate  spontaneously.     I^r^ 

transparent  and  colourless  prisms,  belonging  to  the  right  prismatic  FTStem. 
In  vacuo  i-ver  oil  of  vitriol,  they  give  off  7*95  per  cent.  (2  At.)  ofVater; 
also  when  heated  in  the  air,  whereby  however  a  further  decomposition  is 
produced.  As  :Le  heat  increases,  the  crystals  give  off  water  at  80',  then 
ether,  a  lar^'e  «|uantity  of  sulpbovinate  of  wine-oil,  a  large  <|uaDtitv  of 
sul|iburou5  aoiJ.  and  lastly  also  a  certain  quantity  of  sulphuric  aciJ. 
Even  at  ordinary  toniperaiures  and  in  well  closed  vessels,  they  deconifKfrc 
by  louiT  keepinir,  so  that  in  the  coarse  of  half  a  year,  they  resolve  themaelres 
into  ether,  which  may  be  recojrnized  by  its  odour,  and  a  small  quantity 
of  wine-oil.  togtnher  wi:h  sulphate  of  leaJ  aud  sulphuric  acid;  hence  the 
crystals  have  a  persistently  pleasant  odour.  When  the  salt  conies  in  c«jn- 
tact  with  recently  precipitated  sul|)iitdc  of  lead,  a  compound  rcsemblinij 
mercsiptan  is  produce*!.  —  The  salt  dissolves  readily  in  water  and  alcohi<l, 
but  not  iu  etherj  which  indeed  precipitates  it  from  its  alcoholic  sotutioa. 
(Marehand.) 

Drietl  ttt  raeuo.  Marehand.  Cryttatlizfd. 

VbO 112  ....  43-91  ....  48-34         PbO 112  ....  45-."54      .  1513 

2  SO* 80  .      3l-r>3  C^H^O,2SO«     117  ...  47-.'?7 

C'U'0 37  ....  16ir.  2  Aq 18  ....     7-29  ...     T?-* 

(.•M1TL0-,2S(V    229  ...lOOOO  +2Aq 247  ... 100-00 

f.  Iii-<u'{d  f  —  If  the  resitlue  left  in  the  preparation  of  ether  be 
diluted  with  water  and  then  treated  with  excess  of  carbonate  of  Icul* 
the  resulting  liquid  remains  acid  even  on  boiling,  and  after  fiUratioOt 
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ovaporatioD  and  cooling,  yields  white,  siUcy,  tninspareiit  needles  which 
zedden  litmus.  (Dumas  &  Boullay.)  —  [Since  Marchaml  Adopted  exactly  tho 
••me  process  id  preparing  tho  Dormal  ult  [b),  excepting  that  bo  did  not  make  use  of  tlio 
cther-rcsiduc,  it  bocomes  a  qnesttnn  whether  the  salt  obtained  by  Dunian  fc  Boullay  was 
not  derived  from  some  acid  different  from  lulphovinic  acid,  coDtoined  in  tho  ether- 
residue.] 

Cryaiallisetl, 

PbO    „....„ « 112 

4  SO». - „ -     160 

n  H  ^ 11 

3  O    24 


Dmnu  8t  BoulUy. 

31-55     31'49 

45-07     „ 45*71 

1352     13*80 

3-10     304 

6*76    5*96 


355 


10000     100-00 


C*H»PbO»,2SO»  +  C>H«O»,2S0»? 

According  to  Ditmas  &  BouUay,  the  formola  of  the  aatt  is  Pb0.2C*H',2S'0*  -t-  5Aq. 


r  Sulphovinate  of  Lead  and  A  mntoninm.  —  Prepared  by  aupersatumttng 

r      the  aqueous  solution  of  moiiolmsic  nulphoi-inato  of  lead  with  ammonia; 

j  carefully  evaporating  the  filtrate,  whereupon  ammonia  evaporates  and 
uxido  of  lead  is  prceipiLated;  exhaustin;^  the  residue  with  water;  and 
evaporating  the  filtrate.  This  filtrate  yields  scales  which  resemble  those 
of  himargarate  of  potash,  and  contain  ammonia  and  oxide  of  lead. 
(Marohaud.) 

Ferrous  SiUphovinate,  ^The  aqueous  acid  diasolvea  iron,  with  evolu- 
tion of  hydrogen,  and  forms  a  colourless,  sweetish  liquid,  which,  when 
evaporated,  yields  yellow  four-sided  priJims,  efflorescent  in  tlio  air  and 
easily  soluble  in  water  aiul  alcohol.  (A.  Vogel.)  According  to  Marchaud, 
the  pri.sms  arc  greenish^  contain  water,  docompoao  readily  in  the  air,  and 
are  insoluble  in  ether. 

Ferric  Suiphoviv ait.  —  Obtained  by  diesolviug  the  hydrated  oxide  in 
the  nqncous  acid,  or  by  prerlpitating  the  baryta-salt  with  ferric  sulphate. 
From  the  resulting  solution,  tho  salt  cry>talli«es  with  difficulty  in  yellow 
tables  which  contain  water  of  crystallization,  deliquesce  and  decompose 
when  exposed  to  the  air,  and  dissolve  readily  in  water  and  alcohol,  but 
not  in  ether,  which  precipitates  the  aalt  from  its  alcoholic  solntion.  (Mar- 
chaod.) 

Sulphovinate  of  Cohalt.  —  Large,  dark  red  crystals,  ponnanent  in  the 
nir.  They  give  off  part  of  their  water  of  crystallization  in  ^-acuo  over 
oU  of  vitriol,  and  the  whole,  araonnting  to  fl-.5  fwr  cent.  (2At.),  at  1)4  in 
the  air.  They  contain  20  per  cent,  of  oxide  of  cobalt.  They  dtHSolvo 
readily  in  water  and  alcohol,  but  nut  in  ether,  which  precipitates  the 
ulcobolio  solution.  (Marchand.) 

Sulphovinate  of  Kichl.  —  Green  granular  crystals,  containing  8  At. 
water  of  crystallization;  they  comport  themselves  like  tho  cobaltHBolt  in 
vacuo,  under  the  inHuenco  of  heat,  and  also  towards  water,  alcohol  and 
ether.  (Marchand.) 

SidpfiO'Vinate  of  Copper.  —  Prepared  by  dissolving  carbonalo  of  copper 
in  the  a<|uoous  aoid  (Vogel);  or  by  precipitating  the  baryta-salt  with 
sulpliate  of  copper.  (Dumas  &  Boullay;  Marchand.)  —  Blue,  four-sided 
prltims  with  bevuUed  summits  (Vogel);  Wluo  eight-sidcil  prisuis,  belonging 
to  the  right  prismatic  system.  (Marohand.)  Riirht  rectangular  prisms. 
(Regnault.)     Duma«  &  BouUay,  by  evaporating  tho  solution  to  a  syrup. 
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and  pre^sinf;  the  solidified  graiiuliir  mtiss  into  wLicli  tlic  rc&idao 
j'ouvcrtcd  on  coolinjE:,  obtained  tbo  salt  in  grecuisb   cry^tallino  granule*,^ 
Althougli  the  crysttils  contain  4  At.  wator,  they  ncvertliclcM,  when  Icf 
in  vacuo  over  oil  of  vitriol,  even  for  (J  or  8  weeks,  exhibit  but  a  alight! 
loss  of  weight,  which  is  also  acoontpanied    hy  the  formation    of  vin«-utlj 
and  sulphuric  ncid.     Thoy  likewise  suffer  no  loss  of  weight  when  heated] 
to  100°  in  the  air,  but  at  a  somewhat  higher  temperature,  they  suddenly' 
undergo   complete   dccompositiou.    (Marchand.)      In   an   open   red-hi4 
crucible,  they   bum  with  flame  and   leave  fiiil|ihato  of  cop[>er.   (V^ogvl.)' 
They  dissolve  very  readily  in  water  and  alcuhol   (Vogel,  Marchand  J,  but 
not  in  ether,  which  jirecipiiates  the  alcoholic  bolutioa.   (Marchand.) 

CoO 40 

2S0» « 80 

4  C  ._ « 24 

9H 9 

5  0.„ 40 


Dam.  &  BouU. 

March. 

M»^Di..| 

20-73 

21-40     

-     19-88     . 

....«    2Q(»J 

41-45 

«     43*22 

12*43 

12-42     

,.     12  78 

4-G6 

4"45     

4-70 

20-73 

C<U*CuO=,2SCF  +  Aq.      193 


100-00 


According  to  Dumas  &  BouUajr.  who  appeured  to  hAte  eiuuined  a.  mU  which  bi4'i| 
been  altered  in  composition  bf  enporalion  at  too  high  a  tempenture,  the  formala  bi 
tu0,C*H».Ss-O  +  3Aq. 

Mercunc  SnlphovivaU*  —  The  solution  of  mercuric  oxide  in  tht^ 
nt)Uoun8  acid,  yields,  when  cvaporaletl  over  oil  of  vitriol  under  a  bell-j»r^ 
not  exhausted  of  air,  a  yellowish  crystalline  maris,  which  dectJinptfuet 
very  rea«Uly,  even  at  ordinary  teni|)cratures,  deliquesces  rapidly  on. 
cxpoisurc  to  the  air,  and  is  soluble  in  alcohol.   (Marchand.) 

SnlphovinaU  of  Silver.  —  Prepared  by  digesting  the  aqueous  acid 
with  oxide  or  carbonate  of  silver  till  it  is  saturated,  and  ovAporatiog. 
Small  shining  crystalline  scales,  coutalning  45'42  per  cent,  of  oxide  of 
eilver,  and  therot'nro  2  per  cent,  water  of  crystallization,  which  thoy  da 
not  give  off  in  vacuo,  even  in  two  days,  but  only  at  a  heat  at  which 
further  decomposition  takes  plitce.  Soluble  in  water  and  alcohol,  (Mat- 
ohnnd.) 


Isethionic  Acid,    c«H*o^2SO■. 

Maonus.     Pogp.  27,  378;  also  Attn,  Fhai-m,  U,  182. 

Liiuiia.     Ann,  Phnt-rn.  13,  32;  25,  30. 

RuiNAULT.     Ann.  Chivi.  Phtfs,  65,  98;  also  Ann.  Pkarm.  25,  32- 

WuflKRBAKNSKY.     Auu.  Phurm.  25,  113. 

DKiiZBLirs.     Pogg.  44,  a72j  aUo  Ann.  Pharm.  28,  5. 

UHtkhnsdurt,  Acute  hithioniqM.  —  Discoverrd  by  Magnui  in  1833, 

Formation.  When  anhydrous  sulphuric  acid  is  brought  in  cvntacl 
vttli  oledant  gas.  ether,  or  ali-ohol,  sulphate  of  cnrbyl  (p.  413)  \a  ppi>- 
dii<'?d;  ihi-*  body,  whon  dissolved  in  water,  forms  ethionio  acid  ;  and  lliii 
acid  is  resolved  by  hoat,  whether  produced  by  the  sudden  mixing  wrtli 
writer  or  applied  fruiti  without,  into  sulphuric  and  isethionic  onJ. 
(Miignus.)     Oil  of  vitriol  strongly  heated  with  alcohol,  likewise  fonw 
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I«etliioiirc  nctil,  wlticb  tlierefore  uccurs  iu  Uie  reaidue  of  ilie  ether-pre- 
paration. Oil  of  vitriol  heated  with  etlier,  fomis  isetbionic  as  well  as 
fiulphoviuic  acid.  (Hcuncl.) 

Preparathn,  Aqueous  otbionate  of  baryta  is  decomposecl  by  sulphuric 
acid,  the  liquid  filtoreJ  from  suljdiato  of  hnryta,  hoiled,  saturuled  with 
baryta,  and  again  fiUered  and  evaponitcd.iill  the  if*etliionate  of  baryta  crys- 
tallizes. (Map;nim.) — ^2.  ICthcrfsurroundod  with  ico  is  saturated  with  vapour 
of  anhydrous  sulphuric  aciil  —  in  wlilch  process,  the  formation  of  a  certjiiu 
quantity  of  sulphurous  acid  is  unavoidable — the  syrupy  mixture  evaporated 
with  an  equal  hulk  of  cthor^  ami  then  \vith  four  times  its  bulk  of  water, 
whereupon  a  siilution  of  winc-oil  produced  during  the  process  in  the  unal- 
tered portion  of  the  ether,  rises  to  the  surface.  The  watery  liquid  sepa- 
rated from  this  upper  stnituni  is  hoiled  for  tlireo  liour?,  replacing  the  water 
as  it  evaporates,  till  not  only  the  rthcr  and  sulphnrou.s  acid  are  %'ola- 
tilized,  but  the  vinous  odour  is  tiUo  completely  dissipated;  the  brownish 
liquid  is  then  saturated  with  carbonate  of  baryta,  tho  Hltrato  evaporated 
iUi  a  crvRtallino  film  formn  on  tho  surface;  then  left  to  cool,  whercapon 
erystalliue  flocks  completely  insoluble  in  alcohol  soi>arate  out;  the  liquid 
diluted  with  water  and  filtered  to  separate  these  flocks;  then  evaporated 
to  a  thin  syrup,  and  sot  aside  to  crystallize.  By  dissolving  the  resulting 
crystals  iu  water,  carefully  precipitating  with  sulphuric  acid,  Bltcring, 
and  uvafwratiu^f,  the  a«|ueous  acid  is  obtained.   (Liebig.) 

Tho  acid  concentralcd  as  far  ae  possildo,  is  a  syrup  having  a  very  soar 
tasto.  It  is  decomposed  by  further  evaporation,  but  the  dilute  solution 
may  be  boiled  without  decomposition.  (Liebig.) 

Tlio  IsethionaUs  crystallize  readily,  and  sustain  a  heat  of  200° 
without  decomposition.  According  to  Herzcliua,  their  aqueous  solution, 
when  boiled  with  potash,  neither  gives  ofifetlter  nor  alcohol,  nor  produces 
sulphate  of  potash.  Iu  the  dry  state  they  are  ii^oiiieric  with  the  sul- 
phovinatc-s,  and  tlicir  crude  formula  is:  C*H'MS'*0*.  Liebig  euggcsta 
that  the  sulphur  id  isethionic  acid  may  bo  in  tho  form  of  hyiwsul- 
phiiric  acid,  which  may  be  produced  by  tho  action  of  sulphuric  acid  upon 
ether: 

eH*0  +  2SO'  =  C'H»0,S?0*  +  HO, 

This  view  is  supported  by  the  formation  of  sulphite  of  potash,  which 
takes  place  when  tho  potash-salt  is  fused  with  hydrate  of  potash;  since, 
iiA  fonnd  by  Liebig  as  well  ae  by  Berxeliiis,  [sulphate  of  potash  is  not 
reduced  to  sulphite  by  ignition  with  potash  and  any  or^janic  eubstance. 
Since  however,  according  to  this  view,  an  aulivdrons  iscthiouato  should 
bo  =  M0,C*1TO,S^0*,  =  C*iI*MS=0\  whereas  thc?o  salts  are  never 
actually  obtained  in  a  higher  state  of  dryness  than  that  which  is  donotcd 
by  the  formula:  MO.C*H*0,S=0»+  HO  =  C*H»MS^O«,  we  should  be  led  to 
the  improbalile  isuiipositiou  that  the  iscthionatcs  can  retain  1  Al  w^ter 
at  200  .  HoHcc  ficrzclius  proposes  to  regard  isethionic  acid  oa  a  com- 
pound of  a  bioxide  of  ethyl  with  hyposulphnrir  acid  =  C*H*0*,S*0*,  its 
salt?  would  then  be  =  MO,CMPO'.SW  =  C'IPMS-0\  But  neither  Liebig's 
uor  Berzelius'  hypothesis  is  iu  accordance  with  the  nucleus-theory,  inas- 
much as  each  of  them  assumes  tho  existence  of  an  uneven  compound 
^CII'O  or  C'liW). 

la^lonate  of  Ammonia.  —  Octuhe<lrons  which  remain  transpareot, 
and  do  uot  diminish  ia  weight  either  iu  vacuo  or  120'^.  (Regiiault.)  | 


4iO  bthylbne:  primary  nucleus  c*b*. 

CrytttUixtd^  Regnault. 

4C 24  ....     16-;8     16-95 

N    „ 14  .„.  9-80 

9H    «. P  ^.      €-29    6-40 

JO    16  ..«  1119 

2  80» « 80  ..-  85-94 

NH«O.C<H»O^SO»  _ -..  143    ....  lOO-OO 

ItethionaU  of  Potash. —  By  saturating  the  aoitl  with  earbonnto  of 
potajih,  or  precipitating  the  haryta-e&lt  frith  csrhonate  or  salphato  of 
potash.  Khon)t>ic  prisms  antl  ehining  laminse,  resembltDg  chlomtc  of 
potaeh,  which  at  300^^  uvilher  lose  weight  nor  decompo&e.  (Lirhir  '^c- 
nautt.)     Between  .'^OO^  and  3.50%  the  italt  melts,  forming  a  tr 

and  coloorless  liquid  which,  on  cooling,  eolidi6es  in  a  fibrous,  {..; 

like  roofiB  of  unaltered  weight.  (Liebig.)  The  salt  docs  not  giro  off 
water  till  it  is  heated  to  400°,  at  which  tempemturc  it  decouipA«c'. 
(Borzelius.)  The  salt  heated  with  hydrate  of  {wtafh.  (iwclls  up  (xin«id^r> 
ably,  gives  ofl*  hydrogen,  and  yields  a  maw  containing  52-75  p.  c,  (I  At.) 
Bulphate  of  potash,  together  with  a  certain  pfirtion  of  sulphite;  it  thms 
fore  contains  Rulphur  in  the  fomi  of  hypo«ulphuric  acid,  8*0*,  wliic^  ii 
afterwards  converted  into  sulphate  and  sulphite  of  potash;  for  hrpo- 
Bulpbaio  of  potash  is  also  converted  into  sulphate  and  eulphite  when 
heated  with  hydrate  of  potash  (Liebig).  100  pts.  of  the  salt  heated 
with  hydrate  of  potash,  merely  till  the  mas$  swells  up  and  cake^s  toi^ther, 
yield  27  07  percent,  (somewhat  more  than  1  At.)  of  sulphuric  add  ia 
the  form  of  sulphate  of  potai-h;  but  if  more  strongly  heated  till  it 
blackens  and  fusee,  it  yields  4625  pis.  (nearly  2  At.)  iu  the  same  etat« 
(Macnus,  Pogg.  47,  516.)  The  salt  dissolves  in  alcohol,  especially  whea 
hot,  in  which  ca^te  the  solution  deposits  a  coniiiderHUe  <]naDtity  of  cr^'niali 
as  it  cools.  (Liebig.) 


KO „ .„ „....     47-2    . 

S  SO*    BO'O     . 

..     28-7.'>     .,., 
..     48-72     .... 
..     14-62    .... 
..       304     .... 
..       4-87     .... 

LiebSff. 
....     28-49    . 

'Z    14-80    ." 
...      3-05     . 

ft«CBalt 

28-20 

40*£S 

4C    .- « 24-0     . 

5  H   5*0     . 

14-30 

».      3-00 

O    8-0     . 

.™      4-81 

C*H»KO>,2SO* -.  164'2     . 

.  10000 

10000 

I^ftionaie  of  Baryta,  —  Prfptmtion  (p.  429).  —  This  nli  crjrtalfiMt 

readily,  eflpocially  from  the  alcoholic  solution.  (Magnua)  Small  Iran*- 
]uccnt  lamina*.  (RegnauH.)  The  crystals  neitlier  decompose  nor  safar 
any  loss  of  wcij^hl  at  200^.  (Liebig.)  At  a  stronger  heat  (above  300*, 
according  to  Rcgnault),  the  i^lt.';  swells  np  to  100  times  its  bulk,  blacktfU^ 
and  gives  off  a  liquid  having  a  peculiar  penetrating  odour,  similar  t«  that 
uf  xanthoil.  (Magnus.)  No  aulpburoos  acid  ia  cvolve<1  in  this  d* 
sition.  The  intumcsccnco  maybe  prevented  by  adding  a  few  droM 
of  vitriol.  (Liebig.)  The  salt  mixed  with  nitre  or  chlorate  oi  p 
dctonntcn  violently  when  heated,  even  if  the  quantity  of  chlorate  of 
be  very  large.  It  is  but  slowly  docompo*»ed  by  nitric  acid,  cveu 
fuming  ncid,  yielding  60'46  per  cent,  of  sulphate  of  Imryta.  It 
nadity  in  water,  and  slowly  in  alcohol;  uioro  readily,  boworcr, 
ethionate  of  barytn.  (Magnus.) 


Cryiiallized, 

B«0 76*6  ... 

2  S0»  800  ... 

4  C   24-0  .., 

5  H  - 5-0  ... 

O 8-0  ... 


ALTHIONIC  ACID. 
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M«gnti8.         Llebig. 

Regn. 

Woikreten. 

39-57  ....     39-68  ....    39-67  .... 

39*57 

....     39-26 

41-32  ....     41-56  .... 

40-60 

....     41-12 

12-40  ....     12-13  .... 

12-37 

....     12-47 

2-58  ....       2-62  .... 

2*62 

....       2-61 

4-13  ....       4-01  .... 

4-84 

....       4-54 

C*H»BiO,2S03    ....  193-6  ....  10000  ....  10000  ....  ....  10000  ....  10000 

l9ethionaU  of  Copper,  —  Formed  from  tbe  barytArsalt  and  snlpLatc  of 
eopper.  The  green  nitrate,  evaporated  to  dryness  and  eet  aside  in  a  warm 
pUee,  yields  sea-green,  transparent,  regular  octohedrons^  wbich  are  per- 
naiient  in  tbe  air.  (Liebig.)  Irregular  octobedrons  of  a  vi^ry  pale  green 
oolbnr.  (RegnauU.)  Tbe  crystals  turn  wbite  between  100«  and  130^,  and 
giT©  off  10-5  p.  c.  (2  At.)  of  water  (Liebig)  :  tbey.ffivo  off  lO'TG  p.  c. 
•4140°.  (Regnault.) 

Jhkjfdrattd.  Liebig.  Regnault. 

CuO,2SO» 120  ....  76'43 

4C 24  ....  15-28     15-39     l.'i-54 

5  H 5  ....       3-19     3-26     317 

0 8  ....       5-10 

C*H»CttO»,2S(y 157     ....  100-00 


Althionic  Acid.    OII«o^2SO^ 

Regnault  (1837).     Ann.  Chim.  PAys.  65,  98;  also  Ann,  Pharm. 
25,  43. 

Formed  wben  alcobol  is  boated  witb  excess  of  oil  of  vitriol  till  olofiant 
gms  begins  to  be  evolved,  which  takes  place  between  IGO^  and  180^  When 
equal  parts  of  oil  of  vitriol  and  alcoliol  are  used,  nothing  but  sulpboriuic 
acid  is  formed;  and  even  in  the  residues  of  the  ethcr-prc])aration  on  tho 
large  scale,  tbe  latter  is  tho  only  acid  found.  (Regnault.)  —  Magnus 
{Pogg.  47,  523)  was  not  able  to  find  althionic  acid  in  tlie  residues  of  the 
preparation  of  olcfiant  gas,  but  only  ethionic,  isethionic,  and  sometimes 
also  salphovinic  acid. 

Preparaiion,  The  residue  obtaine*!  in  tbe  preparation  of  olcfiant  gas 
from  6  pta.  oil  of  vitriol  and  I  pt.  alcohol  is  saturated  with  milk  of  lime; 
the  filtrate  e\*aporated;  tho  lime  precipitated  therefrom  by  oxalic  acid;  tho 
filtmte  saturated  with  baryta-water;  the  excess  of  baryta  precipitated  by 
Afltream  of  carbonic  acid  gaa;  and  tbe  filtrate  evaporated,  first  by  boat, 
•nd  filially  in  vacuo,  wberenpou  crystallization  takes  place  as  soon  as  the 
liquid  acquires  a  syrupy  consistence.  The  crystals  of  altbionate  of  baryta 
iliiia  obtained  are  purified  by  rccrystallization.  From  them  may  be 
obtained  tbe  acid  (which  has  not  been  further  examined)  and  tbe  rest  of 
IftB  Mdto.  (Regnaolt.) 

AWUtmak  of  Jmm&nia.  —  Small  deliqneacent  laminso,  eriremelj 
aolnbie  ift  water. 
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ETHYLENE:  PRIMARY   NUCLEUS  0*n\ 


Dried  in  vacuo. 


4  C 

9H    . 

N    . 

20     . 

2SO>. 


Rrgnault. 

24     ....     Ifl7a     UJ5 

9     ....       6-30     6*52 

U  ....  9  79 
16  ....  1119 
80     ....     6.')94 


eH»(NH*)0\2SO» 143 


100 -00 


AUhionaU  of  Baryta,  — Preparation,  (p.  431.) —  Spherules  com| 
of  srimll  needles,  permanent  in  llic  air,  giving  off  8*59  p.  c.  (2  At.) 
in  ^-ucuo.  The  aqueous  solution  of  tlic  talt  dccomptfsea  hy  coi 
boiling,  Bulphato  of  baryta  being  dopo^ited,  and  the  acid  set  free, 
saturating  this  acid  with  baryta,  tiltering  to  separate  tbe  sulphate, 
evaporating,  a  very  soluble  salt  is  obtained,  probably  isetbionate  of 
the  iiiethionic  acid  wa.s  probably  not  formed  during  tbe  boiliug,  bat  pi 
existed  in  the  baryta-Halt  used. — AUhionato  of  haryla  dissolve.^  niu( 
more  easily  in  water,  and  crystallizes  much  less  readily  than  the  salphc 
vinate;  it  also  dissolves  in  alcohol,  especially  when  hotj  and  more  rrjuiil 
tban  the  isethiooate. 


barvl 


Dehydrated, 

BiiO„..™.,...-«. .  76*6 

2  SO» BO'O 

4C 24-0 

5H 5*0 

0 8-0 


H^gnault. 

39-57    39-35 

41-32     41-18 

12-40     H'7S 

2-58     ......       2'87 

413     3'8a 


C'H»BaO*,2SO> 193-5     ....  10000    10000 

Althionate  of  Lime.  —  The  aqueous  solution  evaporated  at  the  geal 
possible  heat,  solidifies  completely  iu  a  masSj  without  crystal! ixing. 

AUhionaU  of  Copper,  —  Pale  green,  very  thin  rhombohedroDS,  wht 
acute  angle  ia  equal  to  80'^.  (Kegnault.) 


Ethionic  Acid.    C*H»0^4S0>  =  2(H0,S0»)  +  C*H*,2S0». 
Mao»U8  {Poffy.  27,  378;  also  Ann.  PAarw.  6,  162.  — Poy^.  47,  dli. 

Aethiontiiuret  Aethenehw^eU&ure,  Aeide  iiJkiomique,  —  Ducorered  br  Mmmi 
In  1U33. 


Formatwfi.  —  When  sulphato  of  carhvl  is  dueolved  in  trater: 
nbo  wlii.<n  aK<toluto  alcohol  or  etbor,  which  has  abcorbed  the  vapoorcfJ 
anliydroiis  bulpburic  acid,  is  diluted  with  cold  water.  (Maguoa.) 


Preparation. —  Either  by  dissolving  pure  sulphate  of  carbyl  in 
at  o^lina^y  tiMnperatorca; — or  by  dissolving  the  contents  of  the  bottle*  ift^ 
which  Buljibate  of  carbyl  has  been  prepared  (p.  413)^c«n8istitig  of  sulphaM' 
of  carbyl  and  a  large  quantity  of  anhydrous  sulphuric  acid,  in  abanlntt 
alcohol,  and  then  mixing  the  solution  with  water;  —  or  by  pn.wnp- th# 
vapour  of  anhydrous  sulphuric  acid  into  absolute  alcohol  1*1, 
ie«  (becauK*  if  the  liquid  were  to  become  hot,  sulphurous  .1 
odour  of  wine^oil  would  be  evolved),  and  mixing  tbe  yellowish  oii  vriti 


ttntoNic  Acm, 


4S3 


wliicli  process,  if  a  sufficient  excesa  of  alcobol  be  present,  is  not  attended 
vith  evolution  of  licatj  —  or  by  passing  the  vapour  uf  nnhydrouseulpliuric 
ftciii  into  ether,  whereby  a  similar  yellowish  lii^ni«l  is  produced;  on  mixing 
this  liquid  with  water,  any  cxcecia  of  ether  ih;it  may  be  present  separates 
out,  together  with  sulphovinato  of  wine-oil,  which  is  always  formed  at 
the  flame  time;  in  the  other  throe  modes  of  preparation  this  does  not  take 
place. 

On  saturating  either  of  these  four  aqueous  mixtures,  which  contain 
cthionic  acid,  together  with  more  or  less  sulphuric  and  iscthionic  acids, 
with  carbonate  of  baryta,  either  in  the  cold  or  at  a  moderate  heat;  filtering 
from  the  sulphate  of  baryta;  evaporating  the  filtrate  over  oil  of  vitriol, 
cither  in  vacuo  or  in  the  air,  at  a  teniperaturo  much  below  100^,  to  such 
a  degree  thnt  the  salt  he^in»  to  neparate  out ;  and  then  mixing  the  solution 
with  a  quantity  of  absolute  alcohol,  hufhcieiit  to  bring  the  Hpeci6c  gravity 
of  the  mixture  to  090,  elhiouate  of  baryta  ia  precipitated,  while  the 
isethionate  remains  in  solution.  If  too  mnch  aleuhol  were  added,  the 
latter  salt  would  also  be  precipitated.  The  loosely  coherent  precipitate 
of  ethionatn  of  baryta  ie  waslied  with  C5  per  cent,  alcohol,  dissolved 
repeatedly  in  water,  and  precipitated  by  absolute  alcohol,  to  free  it  com- 
pletely from  isethionate  of  baryta; — then  dried  in  vacuo;  dissolved  in  luke- 
warm water,  because  a  snial]  r|iiantity  of  alcohul,  or  some  product  of 
decomposition,  »till  adheres  to  it;  and  the  solution  evaporated  at  a  gentle 
heat,  which  process  may  however  give  rise  to  a  certain  amount  of  decom- 
position. (Magnus.) 

From  the  aqueous  solution  of  the  baryta-salt,  Aqueous  Ethionic  anV may 
he  obtained  by  adding  sulphuric  aclil  m  exact  proportion,  and  filtering; 
bat  it  cannot  be  coucentratcd  without  decomposing,  even  at  ordinary 
temperatures,  in  vacuo  over  oil  of  vitriol;  aud  at  100~,  even  iu  a  state  of 
great  dilution,  it  is  quickly  resolved  into  sulphuric  aud  isetkiouio  add. 
(Magnus) : 

C*UCOa.4SO>  =  C<H«0».2SO'  +  2S0*. 

The  Ethionates  are  either  uncrystallizablo  or  crystallize  with  difficulty. 
They  dissolve  in  water,  and  many  of  them  are  precipitated  therefrom  by 
alcohol.  When  heated,  they  give  off  empyreumatic  products  and  sulphuric 
acid,  and  leave  snlphates  mixed  witli  charcoal.  (Magnus.)  —  In  the 
perfectly  drv  state,  their  composition  appears  to  be  2(M0,S0')  -f- 
C*H*,2SO*=:C*H*A1^0^4SO';  according  to  this  formula,  2  At.  of  hydrogen 
in  the  alcohol  must  be  replaceable  by  uictals. 

EihionaU  of  Ammonia,  —  Crystallizes  readily  and  completely. 
(Magnua.) 

EthtonaU  of  Potash.  —  Obtained  by  precipitating  the  baryla-salt  witli 
sulphate  of  potash.  Crystallizes  very  readily.  The  crystals  do  not  lose 
weight  in  %*acuo  over  oil  of  vitriol,  or  by  gentle  heating.  When  more 
strongly  heated,  they  swell  up  considerably,  still  more  when  moistened 
with  sulphuric  acid,  less  with  nitric  acid.  When  the  salt  is  heated  to  a 
certain  point  with  excess  of  hydrate  of  potash,  nearly  all  the  sulphur  that 
it  contains  is  converted  into  suljihatc  of  ]H)ta.^h.  If  the  heating  bo  carried 
only  bo  fur  as  to  cause  the  mass  to  cake  together  after  swelling  up,  1  At. 
of  the  salt  yieldH  nUlier  more  than  2  At.  bulphale  of  pnta^-h;  but  if  the 
salt  be  heated  till  it  blackens  and  fu^es,  nearly  4  At.  sulphate  of  potash 
are  produced;  a  smull  quantity  of  sulphide  of  potassium  appears,  however, 
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^1  c;j»*.i.T^  =1.  li  aC2.  ic  v^scr  as  3^:  iu  dilate  aolauoB  nrtuii 
Viilox  iriAi  vroiiot  4BnB«iHnBBaL  tes  tkt  caaccKtiBtcd  aolstm  dens- 

aVr.ii-.C.  i2>f  Li  T?Mr;c:a=«a  V-r  aWcItU  aInM  fnia  ito  aqoeoM  coliiiii- 
(Xittel'  —  TV  ffth.  m.^c7  Wm;  izied  at  tW  iwfttaaxj  tcnwimtare > 
m  rTTT*^^  <f  irr  lir.  £iT«c  «C  4't  p  c:  cf  water  is  tmcso  over  oil  of  TkrwL 
nUrdU»d.  i'^^  3£  4«CL)  'T\m  if  M«KvWt  moi«  ilm  I  At;  iW 
tfce   IgvevU  '/   the    Mrfatlj  mak/dnmi  aali    ekovld    tlienfeit  U: 


f/lun^Brift 

CS'ff    _    M*M    ..         M*4i 

tcm 

—      !%•    —    ft-**    —         M-M 

^r 

**•♦    —      •i**    .._.,..       •■97 

&n 

-.         >"t    —      1*^     —    -        l'4t 

" 

—     •-•  »    t-ta  m 

Etkumaie  tf  lAmt  aod  ^lAtbiial«  ^f  Zeitf  ^  vol  ciijalBlU»;  lUr 
reactioiu  are  ainilar  to  thoae  of  the  banrta  Mitt.  (ManuL) 
EMomaU  of  Copper  eryitaUiiee  wita  dii&calt^.  (ll«g&aa.) 
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Methiomc  Acid. 

LiEBTO,  (1S35).     Ann,  Pharm.  13,  85.  —  Chim,  organ.  1,  372. 

Obtained  by  saturmtin^  other,  %8  in  tfao  prppsration  of  iMtb'ioDatc  of 
ItaryU,  with  the  vapour  of  anhydrooe  sulphuric  acid,  bnt  withoat  cooling 
it;  mixing  tho  resulting  syrupy  li^uiil  with  au  equal  volume  of  ethvr, 
then  with  four  times  its  bulk  of  wutcr,  whereupon  a  solution  of  sulpho- 
rinate  of  wiue-oil  in  other  rises  to  the  lop;  boiliuji^  the  lower  acid  liquid, 
till  it  no  longer  smells  of  alcohol;  saturating  it  with  carlionate  of  baryta; 
eviiporatinir  the  filtrate  till  it  l^egins  to  deposit  Deedles  of  methiouate  of 
baryta;  and  mixing  it  with  »n  equal  volume  of  alcohol.  The  salt  la 
then  precipitated  as  a  white  soft  masA,  which  is  washed  with  alcohol  and 
dusaolved  in  boiling  waterj  and  the  salt  crystallizes  io  scales  as  the  liquid 
eools. 

The  barytarsalt,  treated  with  sulphorie  Acid,  yields  Aqiuoxts  Mdhlonxt 
acid^  in  the  form  of  a  strongly  acid  liquid,  which  may  be  boiled  and 
evaporated  without  decompoefing. 

The  baryta-nalt  crystallizes  from  thfl  hot  aqaeous  solution  in  trans- 
parent, colourless,  shining  scales,  resembling  those  of  chlorate  of  potash, 
and  containing  no  water  of  crystallization.  It  gives  off  nothing  at  100'; 
when  more  strongly  heated  it  blackens  for  a  while,  but  does  not  swell 
«p;  gives  off  water,  salphorons  acid,  and  sulphur;  and  leaves  sulphate 
of  baryta.  The  ino^s  obtained  by  meUiiig  the  salt  with  hydrate  of  pota&h 
does  not  contain  aulphuroua  acid.  —  The  salt  dissolves  in  40  pts.  of  cold 
water,  in  a  smaller  quantity  of  hot  wafer,  but  not  in  alcohol.  When 
ignited,  after  being  moistened  with  oil  of  vitriol,  it  leaves  66  9  per  ec})t. 
of  sulbhtitc  of  baryta;  but  when  ignite<i  with  nitre  and  earltonate  of  potash, 
A&d  then  mixed  with  water,  nitric  acid,  and  ohlonde  of  barium,  it  yiehlii 
double  that  quantity.   (Licbig.) 

This  acid  appears  therefure  to  be  isomeric  with  ethionic  acid^  from 
which  it  is  distinguished  by  its  pennaDcuce  when  botlod,  and  bj  the 
crystallizability  of  its  baryta-salt. 


Sulphffitherisulphuric  Acid. 

LowiQ  &  Weidhaitn.     Fogg.  46,  84;  47,  157. 


I^onned,  together  with  sulphnrio  acid,  when  either  of  the  sulphides  of 
ethylene,  C*H*S»  or  C*H*S'",  is  decomposed  by  nitric  acid.  If  nitric  acid 
be  allowed  to  act  complet*.*ly  on  one  of  these  compounds;  the  liquid  cva- 
pora(e<i  over  tho  water-bath;  the  residue  diluted  three  or  four  times  with 
water,  and  each  time  eTa|>orate<l,  in  order  to  expel  the  nitric  acid  com- 
pletely; the  residue  dissolved  in  water  and  saturated  with  carbonate  of 
baryta;  the  sulphate  of  baryta  separated  by  filtration;  the  liquid  eva- 
porated to  dryuoMS,  the  residue  again  dissolved  in  water;  and  the  solution 
Wt  to  evaporate  spontaneously,  —  sulphajtherisulphate  of  baryta  crys- 
taJliaes  out.  If  from  the  aqueous  solution  of  this  salt,  the  baryta  be 
cautioQsIy  precipitated  by  sulphurio  acid,  and  the  61trate  evaporated,  the 
soid  is  obtained  in  white  crystals  haviag  a  strongly  acid  taste. 

The  aqueous  solution  of  this  salt  is  not  decomposed  by  boiling. 

All  itc  salt!  appear  to  be  soluble.  (Lb wig  A  W.) 
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bthylenb:  primary  nucleus  c*h* 


The  haiyia-saU  takes  the  form  of  white  crystals,  which  give  off  no 
water  at  H0°;  at  a  higher  tempemture  they  gWe  off  water,  then  empj 
reuraatic   products   containing  Bulphurous  acid   aud   sulpbar.  and  lo&i 
sulphate  of  baryta  mixed  with  charcoal.     The  ealt  fused  with  hydnte 
potash  yields  a  mixture  of  snlphato  of  baryta  aud  sulphate  of  potaslk 


Cryttallixed, 

2  BaO 153-2 

4  C 24  0 

6  H 6-0 

&  S 800 

14  O 1120 


L9ing  &  WcidmAiUL. 

40-83     40M 

6-40     7-29 

1-60     1'74 

2132    20'M 

2985     29'27 


375-2 


100-00 
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Lowig  {org.  F<n*&.  2^  538),  from  an  incorreot  calculatioD,  snppotea 
salt  to  contain  ooly  3  At.  H;  and  accordingly  denotes  the  acxl,  by 
name  of  SulfparacetyUchwefehaure.  —  But  the  formula  dedacible  £roni 
preceding  table  ia  likewise  improbable. 


Sulphacetic  Acid.    c*H»0*,2S0*. 


Melbens  (1842).     N.  Ann.  Ckim.  Fhys.  5,  392;  also  Ann,  Pkt 
97.  —  ^.  Aim.  Chim.  Phyi.  10,  3/0;  also  Ann,  Pharm,  52,275} 
J.pr.  Ckem,  32,71. 

Xniffsektc/cWdHrf,  SchwrfHeingtHurt^  Acide  Sulfacciique. 

Formed  by  the  action  of  anhydrous  sulphuric  acid  on  ghwial 
nciil  at  a  genllo  heat.  —  It  is  aUo  produced,  but  only  in  small  qu 
when  glacial  acetic  acid  ia  mixed  with  excess  of  fuming  oil  of  Tttriol, 
uiixturo  being  attended   with   evolution   of  heat.     This   mixture 
heated  gives  off  nearly  pure  carbonic  acid  gas;  and   if  the  beat  be 
tinued   tilt  the  mixture  turns  brown,  several  conjugated  aalphnriei 
are  also  evolved;  but  their  baryta-salts  are  difficult  to  separate. 


Prepayation.      Vapour  of  anhydrous  eulphuric  acid   is 
dask  containing  glacial  acetic  acid;  the  mixture  heated  to  a  certaie 
then  Hilutetl  with  water,  and  saturated  with  carbonate  of  baryta  or  oxiii 
of  Ieu<],  uud  the  filtrate  evaporated  till  it  crystaltixes. 

Krom  the  leiid  or  silver  salt  the  acid  may  be  fipparatod  by  diaatviif 
the  salt  in  water,  decomposing  it  by  suljilmrctted  hydrogen,  and  era*^ 
i-ating  ihe  filtrate  t<»  a  eyrup  in  vacuo.  From  this  syrupy  liquid  tbe  waL 
crystallizes  in  needles,  or  by  very  slow  evaporation  at  a  winter  tcnptr- 
nture.  in  light  prisms,  which  arc  transparent  and  ootourleci.  fioi 
crystals  fuse  at  about  62 ',  and  the  fused  salt  solidifies  on  coqISb^  k  » 
mass  htiTing  a  silky  luatre.  The  crystals  redden  litmus  etnmg^,  u4 
have  a  strongly  acij  taste,  like  that  of  tartaric  ncid,  but  stiti  more  sec? 
—  When  kept  for  a  long  lime  in  vacuo  over  anhydrous  phofff»hor<?  sr^ 
they  become  opaque,  and  are  reduced  to  C*H*0*,2S0*-i-  2Atj  ;  tbo  cryitoU 
in  their  original  state  arecouipused  of  C'H*0'.2S(>^  +  3Ari.;  aud  UieenMa 
concentrated  as  far  ua  possible  in  vacuo,  is  C*H*0',2SO'  +  4Aq.  MfbeM 
hnwover,  writes  the  formula  in  a  different  way;  t,  g.  the  drbydftS*' 
crystals  =  C*(U''SO»)0^,SO*,2HO  +  2Aq.      Berzefiua   halree  the' 
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weight  of  the  ncidj  and  regards  it,  in  the  hypothetically  anhydroue  etatc, 
a«  /^orfnyfoxt/dSchwe/eUaure  =C"HO,SO';  therefore,  when  dried  per  se, 
as  H0,C^H0,SO'. 

The  crystals,  after  being  kept  for  some  time  at  100%  no  longer  crys- 
tallize, or  crystallize  imperfectly,  on  cooling;  at  160%  they  turn  brown, 
and  emit  tin  odour  like  that  of  caramel;  at  200%  they  undergo  complete 
decomposition,  and  give  oflT  an  acitl  liquid.  When  burnt  ibey  leave  a 
small  i|uantily  of  charcoal,  which  may  readily  be  made  to  burn  away 
completely.  When  the  dilute  acid  i.s  tieated  for  some  hours  to  160'  in 
a  sealed  g\a:ss  tube,  it  acquires  the  odour  of  cunimel,  but  not  the  power 
of  precipitating  chloride  of  barium.  —  The  acid  is  not  decomposed  by 
pututih  into  fiulphurJo  and  acetic  acid. 


Combinationi, 
the  air. 


The  crystals  deliquesco  very  rapidly  wheo  exposed  to 


The  SulphacdateSf  in  their  driest  state,  hare  the  composition: 
C*H'M»0*,2S0'; -- according  tu  Melsena:  2M0.C*(H»S0")0%S0';  accord- 
ing to  Berzclius:  MO,C^HO,SO^  When  heate«l,  they  first  give  off  their 
water  of  crytftallijuttion,  but  do  not  melt;  then  evolve  carbonic  and  sul- 
phurous acid;  and  after  the  charcoal  hajs  burned  away  in  the  air,  genenilly 
leave  a  residue  of  sulphate.  They  are  likewiao  decomposed  by  hniling 
oil  of  vitriol,  with  evolution  of  sulphuroaa  and  carbonic  acid.  They 
appear  to  be  all  soluble  in  water. 

SulpkaeetaU  of  Potash.  —  Separates  from  the  hot  aqueous  solution  in 
small  crystals  coutaining  OinCOSZSO'-l-gAq. 

Sulpliaceiaie  of  Baryta,  —  Crystallino  crust,  consisting  of  small  opaque 
laminsD,  which  give  ofl*  their  water  of  crystallization  between  250^  and 
260%  and  at  a  higher  temperature  dccompuse  with  iutuuiescence,  and 
leave  a  residue  of  sulphate  of  barytn.  This  salt  dissolves  alowly  in 
water,  more  slowly  when  dehydrated  than  in  the  hydrated  state;  hence 
the  free  acid  added  to  couceutrated  tiulutiuus  of  other  baryia-sults,  throws 
down  needles;  water  containing  hydroclUoriff  acid  dissolves  it  in  greater 
quantity. 
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The  crystals  give  off  8*58   p.   c.  water  at  250^     There 
cryslaifi  contaiuiug  1  At.  water  lcs6=C'H'i3a'OS2SOH2  Aq. 


are 


other 


4»8 


ETIULENK;   i'AIUARV  NUCLEUS  C«H«, 


Sulphacetaie  of  lAod.  —  Small,  transparent  neodloa,  permanent  in 
air,  sometimes  united  in  tufU,  sometimes  in  opaque  aoilofds.     DeoomiKMll 
between  200'  and  210'. 


CrytiiiUwd, 
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C*H»fc'b*0*.2SO»  +  2Ag....    364      ...10000 

SrdpKaeeiate  of  Silver.  —  Formed  by  precipitatinff  the  aqneous  sivlatiot 
of  the  baryt&'Salt  with  sulphuric  acid;  digeatingtho  filtrnte  with  carbonat* 
of  lead  to  remove  the  exoeea  of  sulphurio  acid;  removing  th«  lead  froq^ 
the  filtrate  by  sulphurctte>l  hydrogen;  boiling  the  filtrate  till  all  theexeetf 
of  the  gu8  i^  t'xpelle<],  aud  saturating  it  with  oxide  of  silver;  tb«>Q  erapt^ 
rating,  and  leaving  the  solution  to  cryHallize  by  cooling.  If  too  buci^ 
oxide  of  silver  bo  added,  tho  solution  becomes  alkaline,  and  tbo  cryatall 
wltich  it  yields  are  contaminated  with  a  blaek  powder.  —  Long,  flak 
transparent  priums,  with  dihedral  Muromits.  "^b^y  blackeq  atowlr  ii 
daylight.  In  vaeuo  over  oil  of  vitriol,  or  at  100^  in  a  current  of  aii^ 
thoy  become  opaque  and  give  off  5  p.  o.  (2  At.)  of  water  At  higher 
temperatures,  they  fuse  and  swell  up,  emitting  an  odour  of  aoetic  ati^ 
sulphurous  noid,  and  leaving  metallic  silver.  — The  dehydrated  silt  ir 
C*H'AgW,2S0';  the  crystallized  salt  contains  2  At.  water  in  additioa. 
(Molsens.) 

If  from  the  solution  of  tbe  silver-salt  in  absolute  alcohol,  the  silver  lit 
precipitated  as  chloride  by  dry  hydrochloric  acid  gas,  and  the  Hltnte  left.] 
to  evaporate  in  vacuo  over  oil  of  vitriol  and  lime  (to  absorb  tbe  hydi 
chloric  acid),  a  now  acid.  Sulphncetopinic  uciVf,  remains  in  tbe  fom 
lyrup.     This  acid  dissolves  in  water,  reddens  litmus,  effervonoee  eves 
the  cold  with  carbonates,  and  does  not  precipitate  baryta  or   silver  itill 
On   saturating  it  itt  a  gentle  heat  with  oxide  of  silver,  evnporattng  tl 
sotutiou  in  vacuo,  and  removing  the  orvHtAlm  of  sulpbacetat«  of  silr»^r  whu 
aeparate  cut  at  flr«t,  —  the  remaining  lionid,  when  strongly  coiioeotriili 
soIidiHes  in  a  nodular,  unctuous,  slowly  deliquescent  ma'u,  which  mav 
freed  from  udheriug  niotherdiijuor  by  preanre  between  paper.     This  d«i 
silver-salt   cryaiallixcs  in  nacreous   lamime   from   a   bailing   solntinn 
absolute  alcohol.      It  blackens  slowly  in  daylight.     At  100'',  it  melts 
a  colourless  iifiuid.  and  on  cooling,  solidifies  in  a  maas  having  a  pearlj 
lustre.     But  when  kept  for  some  time  at  100^  tho  salt  deconipo<*e«  to 
alight  extent,  with  partial  solidification  (but  without  perceptible  blacken* 
iog),  tbe  relative  (quantities  of  C  and  ii  dimiai«hiug,  while  that  of 
iooreaaes.     Abont  100',  tho  salt  boils,  swelld  up,  fives  off  oombustibl 
gasea  which  bum  with  a  smoky  flame,  and  leave*  ailvor.   (Mcl9ens.> 

According  t>*  Mol^^ena,  thid  aoid  may  bo  regarded  as  C^H'SO'|0^^ 
C*H»O.HU[=C*II»0,C*H»0>,SO»];  but   if   thi.i  formula  be      '  T,  w«i 

canitot  very  well  sec  what  becomes  of  the  second  atom  of  xrij 

in   tho  sutpbac«tio  acid.     According  to  its  mode  of  forraatiuxi,  tlit^  acil' 
inav  perhaps  be  regarded  a^  a  conjugated  ooiufHUind  of  aeati*  atkar  wilk 
cilf.hurieaflid:  C*il"AgH)*,aaiO^  +  C*H«0»  +  2HCl=OHH>\2SO"+8HO  + 
2AgCI. 
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m       Ozjsulphocarbonate  of  Ethyl,  or  Xanthic  Ether. 
P  C»H»OS'  =  C*H»0,CSV 

Zeise  (1845.)     Ann,  Pharm.  55,  304  ;  also  J.  pr.  Ckem.  36,  352. 
Debus.     Ann.  Pharm.  75,  I21j  abstr.  Pharm,  Centr,  1851,  225;  Laur. 
(t  Oerh.  C.  H-  1850,  408;  JahreslH^r.  1850,  4G3. 

Schw^ftkokUnjt/offH/ker,  AethyloxydachwfflkohUnntoff,  Atfthytoxydtul/oearboiMi, 
ScAw/ftkoh/etuti^inetter,  x'm{hotaaure$  Aethjfkfxyd,  Ether  ru{foearboniqi»t,  Eiker 
xantkiqwi, 

ForsfUition. — 1.  By  tlie  action  of  iodine  on  xantbalo  of  potaah: 
C*H»K02,2CS!  +  I  -  OH'0,CS5  +  KI  +  2S  +  C  +  O. 

Tlio  Bnlphur  is  preoipitatetl;  the  1  At.  C  and  1  At.  0  probal)ly  combine 
wilh  I  At  I.  forming  a  compound  resembling  phosgene.  (Zoijw.)  At 
first,  C*H»Kb*,2CS»  +  I  forms  KI  +  C*H»0»,2CS*;  but  this  compound  is 
dvO<>mposc<l  by  (lihttillatioD,  with  formation  of  xanthic  ether.  (Pefiains, 
vid,  p.  441.)  — T  2.  By  the  action  of  chloride  of  ethyl  on  xanthato  of 
potash.  (Debus.) 

C*H»K(P,2CS2  +  C*H=<;i  =.  KCl  ■«■  2(C«HK>,CS«). 

3.  la  the  destructive  dlHtillation  of  bioxysulpbocarbonate  of  ethyl 
xanthic  ether  is  given  ofl'  between  200'  and  210'.  (Deaaios,  Deba^ 
pp.  442,  443.) 

Prquara/ion.  Xantbate  of  potash  is  made  up  into  a  pasta  with 
absoluto  alcohol,  and  Hnely  pulverised  imlinc  added  in  small  portions  and 
with  constant  itirriug,  till  the  lii:ht  yellow  Uijuid  above  the  iodide  of 
pota&jium  and  the  precipitated  sulphur  producoti  by  the  action,  be^'ius  to 
turn  lirown  from  oxoe.-^  of  iodine,  — after  which  more  xanthate  of  potaeh 
is  ailded,  with  ai^itation,  in  qnnntity  iust  sntHcioot  to  remove  the  exceed 
of  iodine.  So  lung  nit  uny  excess  of  iodine  i«  presuut,  the  addition  of 
water  to  a  filtered  sample  of  the  liquid  causes  the  separation  of  the  brown 
4ii!,  and  ibe  uiixtQie  colours  starch  blue;  but  after  the  exceaa  of  iodine 
lias  been  removed,  the  oil  acparated  by  water  h.-u  a  lij!:ht  yellow  colour, 
aud  no  bluing  of  starch  takos  piaoe.  —  When  thu  right  pro|>ortion  ha» 
l>oen  found,  the  mixture  is  set  aside  for  24  bours  in  a  stoppered  bottle, 
wheretipuu  more  iodide  of  (Kitassium  aud  sulphur  is  depoditetl;  tha 
iioposit  u  collected  on  a  filter,  wustied  with  alcohol,  and  the  whole  of  the 
filtrate  distilled  till  the  rebidue  is  reduced  to  one-fourth. 

If  the  distillate  thus  obtained  be  again  distilled  down  to  one-sixth, 
the  residue  fonns  with  w.'^ter  a  milky  liquid,  from  which  xanthic  ether 
■eparatea;  and  the  |  distillate  mixed  with  water  al»o  becomes  milky  aud 
deposits  a  wbito  powder,  t4>grther  with  a  palo  yellow  oil,  which  has  an 
odour  different  from  that  of  xanthic  ether,  is  very  inH:unmable,  bums 
with  a  pale  blue  flame,  and  leaves  a  brown,  tarry  residne  which  colours 
starch  blu&  This  oil  perhapa  contaius  the  1  At.  C  and  O  of  ihe  above 
equation. 

The  residue  left  after  distilling  to  one-fourth,  deposits  sulphur  and  a 
small  quantity  of  iodide  of  potassium  on  cooling.  The  clear  liquid  is 
decanted;  the  deposit  thrown  on  a  filter  and  washed  with  a  small  quantity 
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DeeompotUumt.     I.  Xactliic  etber  takes  fire  in  ibe  air,  bat  only  w! 
fttron^^ly  heated ;  it  then  bums  away,  forming  soipbaroiu  acid.  —  2.  Wil 
strong  Xiiric  itcid  il  mixes  quietly  at  fir^t,  but  after  a  few  seeondc, 
action  take*  place.  —  5  3.  Su/pkuric  add  mixes  with  xanthic  etber,  p 
off  eulphurons  acif!,  and  separating  an  oily  body,  the  quantity  of  w 
may  be  incre:i«ed  by  diluting  the  liquid  with  water.  —  A  mixture  of 
pboric  antl  fuming  nitric  acid  acts  very  strongly  on  xantbic  etber,  e 
niirous  acid.     When  the  decomposition  is  at  an  end,  and  all  the 
ether  is  dissolved,  a  yellow  oil  separates  oat  on  diluting  the  liqo 
water.  —  Hydrochloric    acid    has    no   action    on    xanthic   ether.    5 
4.  A  solution  of  xanthic  ether  in  absolute  alcohol  containing  kydraU 
jiotatkj  set  aside  in  a  closed  vessel,  solidifies  in  6  or  8  bonrs,  by  formati 
of  a  crystalline  powder  consisting  of  pure  carbonate  of  potash, 
ttiixturo   acquires  the   odour   of  mercaptan,    which   compoand 
•vparatcd  by  filtering  from  the  crystalline  powder,  mixing  the 
wilhalcoholi  and  dicCilling: 

C^U'S^O  +  H0,KO  -  C*H*S*  +  KO,CO«. 
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If  bowerer  the  above  mixture  of  xanthic  ether  and  alcobolic  potash  be 
Mt  aside  for  a  longer  time,  or  if  it  bo  heated,  further  decornpositionn  take 
place,  refiulting  iu  the  fonuutiun  of  xunthute  of  potash  aud  aulphido  of 
potassium. 

If  According  to  Debus  (Ann.  Phwm.  75,  1 28),  lanthic  ether  dis- 
solved in  the  smallest  possible  quantity  of  alcohol,  and  mixed  with  twico 
its  weight  of  hydr.ite  of  potash  in  the  state  of  concentrated  alcoholic 
•olutioD,  deposits,  when  left  to  itself  at  0^,  crystals  of  oxyxanihnU  of 
poiataium,  C'H*KS',CO'  (p.  -ICl),  while  raercaptan  remains  in  solutiou: 
2(C*II*0,CS2)  +   KO.UO  =  C'*H*KS^2CCV  +  CnV'S^. 

5.  An  alcoholic  solution  of  xunthic  ether  mixed  with  a  similar  solution  of 
rulphitU  of  hydrogen  and  potassium  solidities  in  a  few  days,  forming  a 
mntrnia  of  xanthatc  of  potash,  mcrcaptan  being  produced  at  the  samo  time. 
(Debus): 

2(C*H»0,C83)  +  KS.HS  -  C*H«KOs.2CS3  +  C*H«S5. 

6-  Xanthic  ether  is  not  altered  by  immersion  in  aijucous  ammonia  ;  but 
when  dryamnictnical  gas  is  passed  into  tlie  alcoholfc  solution  of  the  ether, 
oomplcto  decompuaition  takes  place  after  a  while;  tUu  liijuid  which  passes 
0%'or,  on  distilling  the  mixture,  contains  sulphide  of  ammonium  and 
sulphide  of  ethyl,  white  xanthamide  (vid.  p.  443)  remains  in  solution. 
(Debus); 

2(C^H»0,CS^  +  2NU*  =  C«H?NS90s  +  NH<S  +  C*H*S. 
Xauthauiide. 

7.  Protochlorldo  of  mercury  added  to  an  alcoholic  solution  of  xanlhio 
ether  forms  a  white  precipitate.  —  Protoxide  of  mercury,  peroxide  of  lead, 
and  protoxide  of  leatl,  produce  no  action,  even  with  the  aid  of  heat. 
Chloride  of  calcium,  protochloride  of  copper,  and  nitrate  of  silver,  are 
likewise  without  action  on  an  alcoholic  solution  of  xaulliic  ether.   H  — 

8.  Potassium  and  sothum  do  not  act  on  xanthic  ether  in  the  cold, 
and  oven  ou  the  application  of  heut,  only  a  small  quantity  of  gas  is 
evolved. 

Comhinnlions.     Xanthic  ether  is  quite  insoluble  in  water. 
It  diseolvea  Iodine^  forming  a  l>rown  tran8i>areut  oil. 
It  mixes  iu  all  proportions  with  Alcohol  aud  Ether, 
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Biozysulphocarbonate  of  EthyL 
C«H*SK)'  =  C'H*0',C-S*  =  C*H'0,C'S*0. 

DEflAiNS.     N,  Ann.  Chini.  Phys.  20,  469;  abstr.  Compt.  rend.  23,  1089. 
Dedbs.     Ann.  Fharvu  72,   1;  abstr.   Phnrm.  Centr,  1850,   117,    135; 

Laur.  &  Gcrh,  C  iJ.  1850,  50;  Chem,  Gta,  1850,  143;  Jahrtsber, 

1840,  410. 

When  iodine  extracts  the  potassium  from  xanthato  of  potoeh, 
C*H*KO',*iCS^  this  compniiiid  remains  behind.  (Desalna.)— ^  Similarly 
with  xanthato  of  lead.  (Dpbtis.) 

Accuiiliug  lo  Ufljus,  it  is   jirubnble  that  when  protochloride  of  copper  i«  hetted 
with  mn'*'^^*  of  potuh  ^t  process  whose  ultioute  product  was  regarded  by  Zeise  u  a 
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pL  "vxjsl  3  '3«  TKLTse  :c  &  5*7  ir:«;>  «ooiii<$  in  iW  form  of  a  crrrtUliM 
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»i-r^  ^h»  cMr'<KdM7iaM  £jsnaB  vtth  ma  c^aal  balk  of  water,  mi 
j^rhit  M  1*  iwif  W  I«  or  IS  koan  ax  abaaft  19^;  tka  eooipoaad  ibM 
c-TSttLKi  k  aaafl  vtiae  yiiiMi,  vkiA  aia  oaail j  franl  fras  Mlbmf 

p'-r'p^n^a  Bj-:  ijga'ip^:<ajt-TatTr  of  ethyl  cnrstalHxes  fmm  diloM 
s-.*2U;^  :3  o&a««a:rx  zr.-cw  of  vbhe  abiaing  prunis  redaoed  to  tabid. 
A:  i*'  r  *:  :lr  l-:-i:  ■::  :ir  ttsi.  a«»rdinff  to  Detains)  it  fa««  to  ft 
r-.,. »  *i  :  I.  »h  ci  Li.^  a  i»5y;-i!ar  o>ioar  'pen;:5teni.  but  not  unple;i:>ant: 
\::,tV.z.z  '•  ■  l>raaiE*),  and  crystAiiiaeiaeaia  but  slowly.  After  bein^  he»t*d 
-,.>v  '  ]20'  tie  lipoid  doea  not  rtysiaUiie asy  more  on  cooling.  (Tb« 
c  -[>'.-==  i  E^va  a-j  be  at  once  ckbtaioed  io  tbe  form  of  an  UBCTy^jUlinbli 
].  .i[i.  :f  :i*'t- lEf^rature  be  raised  loo  bi^b  during  its  preparation  by* 
: >>  fAi'A  a^ition  of  iodine.)  Ai  160  ,  decomposition  takes  place,  the 
Cvaii:-o-.iiid  dissolves  reAdily  in  absolute  alcohol  and  in  ether.  (Debus.)  * 
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Decompo$ition$.  Between  200"  and  21 0^  only  a  small  portion  of  tb# 
compound  distils  over  unaltered,  the  greater  part  being  resolved  into 
sulphocarbonate  of  ethyl,  carbonic  acid  and  carbonic  oxide  gases,  \-ap<>it 
'4  sulphide  of  carbon,  and  a  residue  of  sulphur.    Equation,  wheo  carbonic 

L  is  produced: 

ic*0*8H)>  -  sc^H'SH)  •*-  CO*  -f  ca*  4-  SS  i 


B10XY8ULPH0CAKB0NATS  OF  KTUYL. 


Equation,  when  carbonic  oxide  is  formed; 

C«H»SK>«  *  C»H»8»0  +  CO  +  2S. 
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Carbonic  acid  and  carbonic  oxide  are  always  ovo!yed  togetber,  the  car* 
bonic  acid  predomiuating.  The  residual  sulphur  has  a  blackish  tint, 
arising  from  tbe  presence  of  a  small  quantity  of  carbonaceous  matter. 
As  the  sulphocBrbonate  of  ethyl  wUicli  prisses  over  U  itill  contamtiiated  witli  a  portion  of 
tlie  UDd ecu m posed  compound,  iu  aDaljHii  gives  37*7  p.  c.  carbon  and  6*1  hydrugen  ;  bat 
after  the  compound  C^H^SrO*  haa  been  removed  by  a  leoond  diitillaiion,  ibe  sulpho* 
carbonate  of  ethyl  Rtvea  by  analyaii  369  C  and  6-6  H.  (Desaina.)  —  T  Bioxysulpbo- 
carbonato  of  otbyl,  subjected  to  dry  distillation,  begina  to  decompose  at 
130°;  and  at  170'',  the  decomposition  is  so  miiid  that  tbc  distillation  may 
be  terminated  without  further  application  of  lieat  from  without.  Thega« 
evolved  in  the  decomposition  la  cArhoule  oxide  mixed  with  small  quaniitiea 
of  carbonic  acid  and  sulphide  of  carbon.  The  residue  consists  of  sulphur. 
Tbe  boiling  point  of  the  distillate  vuri^i^  from  50'  to  210^  When  it  was 
beatcd  for  some  tiino  to  50*^,  a  small  quantity  of  sulphide  of  carbon  was 
given  off  from  it;  on  raising  tbe  lieat  to  140^  scarcely  iinythiug 
passed  over;  between  175^  and  190',  principally  carbonate  of  tuiphfUtyl 
(p.  445): 

CH»S*0»  «  CS«  +  S  +  C^H»S,CO». 

between  IdO"  and  200^  hot  a  small  quantity  of  diatillato  was  obtained; 
between  200^  and  210^,  xanlhic  ether  (bebus).  %  — Oil  of  vitriol 
decomposes  tbe  compound,  even  at  ordinary  temperatures,  givin>f  off 
a  large  quantity  of  sulphurous  acid;  but  hydrochloric  acid  may  be  dis- 
tilled over  it  wiihf^ut  alteraiion.  (Desaina.) — Absolute  alc4>hol  saturated 
with  dry  ammoniacal  gas  separates  sulphur  from  the  compounJ,  and 
forms  a  hrowu-rt'd  dolution,  which,  wheu  evaporated  in  vacuo,  fcolidifioa 
In  fiemicrystallinG  crusts  containing  3097  p.  c.  Cj  6*6  H.  and  14  0  N. 
Bther  diasolve-f  a  portion  of  these  crusts,  leaving  undissolved  a  quantity 
of  white  crystals  containing  168  p.  c.  C  and  rcS  H.  The  ethereal  solution. 
when  evaporated,  yields  livrge  flexible  needles  of  another  substance,  con- 
taining 340  p.  c.  C  and  70  H.  (Uesains.) —  IT  When  dry  ammoniacal 
gas  is  passed  into  an  alcoholic  solution  of  bioxysulphocarbonate  of  ethyl, 
ibe  liquid  soon  risas  in  tem]>eratnre  and  becomes  turbid,  from  deposition  of 
sulphur;  an-l  if  the  passage  of  tho  gas  be  discontinued  as  soon  as  llio 
separation  of  sulphur  is  at  an  end,  the  liquid  then  filtered,  and  the  filtrate 
evafK>rated  to  dryness  iu  vacuo,  an  etflureiioent  residue  is  obutued,  con- 
CKiu^i^ting  of  small  aggregated  nocdles  of  xiuithato  of  aminonii^  tttumtcd 
with  an  oily  body,  which  is  Xa7ith{mUl4: 

2C*U»SM>>  +  2NH»  -  28  +  C'H"CNn«)0-.2Cffl  +  eH^NS^O'. 

XantJiBt«  of  ammoaia.    XAnihsmide. 

The  xantbaroide  may  be  diasolved  oat  by  other;  and  on  eraporating  tbe 
ether,  it  remains  ia  the  form  of  an  oil  baviug  an  alliaoeaas  odour,  nn<l 
gradually  solidifying  when  eooled  below  S8>°.  —  Dry  ammoniacal  gas  passed 
over  dry  bioxysulpUocarbonate  of  ethyl  at  about  70  ,  yiehls  volatile  pro- 
ducts consisting  of  sulphide  of  carbon,  sulpbooarhonate,  sulphocyanido, 
and  sulphide  of  ammonium,  and  a  residue  consisting  of  xanthamide, 
sulphur,  and  the  greater  part  of  thesulphocyanide  of  ammonium.  (Debus, ) 
—  When  an  alcoholic  solution  of  bioxysulphiKairbonate  of  ethyl  is  mixed 
witli  an  alcoholic  solution  of  hydrate  of  potash,  sulphur  separates  out,  and 
a  solution  U  formed  containing  xantbate  of  potash,  which,  by  BltratioDj 


rtmrTnubs  iv^u 


Trt.  .j^^ii^i-feig^ecga  Qa  JtWi<AyJofi»iJ. 


Jim?**:  'T  !:-g^    "^r  '■^•"^•*-*^  of  pctidi  wiih  aa  e^uiralent  qnaBtitr 

C^-i>-?:5^  -  aHT:(y,:SO»  =  C«H''O.C^H),2CS-'  +  2(KO,SO'). 
Pijs  T^"';"*".  tr»2ac«r«i$  ii«]aiJy  ot  sweet  tmste,  and  etron^,  etheml, 
-*c  K.-C  rrriaiaa:  ckir.     Sp.  yr.  1123  U  11-.     Boila  at  179*  witlwflt 
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TLis  compound  may  be  rpgarded  an  vinomelbylic  carbonate  C'H*0, 
C*H"0,iiCO';  in  which  40  arc  replaced  by  4S;— also  a«  xanthaU  of 
methfl,  C*H\\IrO',2CS\  or  ranthomrlhy/ate  o/tthyi,  CT4^\eO',2CS^ 

Very  inHammable  and  burns  with  a  I'lue  flame,  giving  ofl*  largo  quan- 
titiea  of  sulphurous  acid.  —  Ammonia  decomposeii  it^formiDg  xaQtbauiide 
and  methylic  mcrcaptan  (VII,  284): 

Tliis  decompoBition  is  analogous  to  that  of  viDomethylic  rarbonite  by  ammonia, 
tb«  producla  of  which  ore  urcthane  and  mettiylic  alcohol:  [C'*H''0'  + NH^«C*H'NO*  + 
CH^O'].  Xanthamide  ma;  in  fact  be  re!garded  as  biitulphuretted  uretbane,  or  urethane 
Id  whirh  20  are  rrpUced  by  2S. 

Vinomethylio  sulpliocarbonate  i6  ineolable  in  water,  but  eolablo  in 
^UkoUol  and  ether.  (CbanceL) 

^"Wic  c 


If  Carbonate  of  Sulphethyl.    C*H»S,CO». 
»TTB,     Ann,  :Pharm.  75,  136;  abstr,  Jahre»ber,  1840,  465. 


Obtained,  together  with  xantliic  ether  and  free  Bnlphide  of  carbon,  in 
flic  dry  tlifitillation  of  bioxyfiulphocarboaate  of  ethyl  (p.  443);  —  also  by 
docompofliiig  oxyxanthato  of  potasaiutn  (p.  461),  with  chlorido  of  cthyf: 

C*H*S.K8,2C02  +  C*H*a  -  KQ  +  2(C'H*S,C0>). 

This  latter  reaction,  howfver.  yields  but  small  quantities  of  the  eompotuid;  for  It 
takes  place  Tery  slowly,  and  in  llie  meanwhile  the  potassium -!>ak  is  fur  the  most  part 
converted  into  carbonate  of  potash^  sulphuretted  hydrogen  and  alcohol  [by  the  action 
of  atmoBphenc  moiature  ?]. 

Colourlc&s  liquid  having  an  agreeable  ethereal  odonr.  Sp.gr.  1*032 
at  1°.  Boils  at  161^-102^.  lusoluble  in  water;  but  easily  soluble  in 
alcohol  and  ether. 
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If  Carbonate  of  ftulphetUyl  i«  not  acted  upon  by  hydrochloric  acid, 
palphuric  acid  acta  upon  it  only  when  heated;  nitric  acid,  only  when 
ikrong  and  with  tlie  aid  uf  heat.  —  Witli  an  aleoholic  solution  of  cjulphide 
bf  hydro^n  and  pntassiuni,  it  forms  oxyxanthato  of  potaaaium,  C^H'KS*, 
ICO*,  and  mcrcaptan: 
i  2(Cni*S,C0^  +  KS,n3  =  C*H»KS'.2C0=  +  C^H*S«, 

With  an  alcobolic  solution  of  bydrato  of  potash,  it  yields  the  same  pro- 
ducts together  with  sulpbido  of  potassium.  —  When  the  mixture  of  the 
two  liquids  h  sot  aside  in  a  cool  place,  at  a  temperature  of  al>out  5°,  it 
solidifies  after  awhile,  if  FsuQiciently  concentrated,  to  a  crystalline  mass 
consisting  of  C'lHKS^iSCO".  At  the  hottom  of  the  vessel  there  also  col- 
lects a  clear,  oily  stratum  containing  well  formed  rhombic  tables;  this 
oily  liquid  is  a  coiicenlrated  solution  of  carbonate  of  potabh  containing 
crystals  of  the  salt.     TLo  mother-liquid  contains  mcrcaptan  and  sulphide 
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of  potaAsinm.     Tbe  hydrate  of  pottuU  6rst  mcU on  the  carbotiftld  of  etbyli 
enlphide,  forming  sulphido  of  hydrogen   and  potofisium,   earbooAU  of 
potash,  and  ukohol: 

2(C«H»S,C02)  +  3(K0.H0)  -  KS.HS  +  2C*HK)»  +  2(KO,CO«)| 

and  the  sulphltle  of  hydrogen  and  potof^sium  then  acts  on  another  fnt'.'  a 
of  carhonale  of  sulphethyl  in  the  manner  above  describe^!.  ^ — ^Wlna 
dry  animonincal  gas  is  pa&scd  into  the  alcoholic  solutiuu  of  i-ar^Mtnatt 
of  sulphethyl,  docompofiition  takes  place;  the  lirioid  acquires  the  odour 
of  sulphide  of  aniinonium,  and  when  evaporateo  to  the  crystallicini 
points,  yields  a  salt  in  long,  yellow  nee*lles,  mixed  with  a  ooloi 
ir^latinous  pubstanoe  resembling  precipitated  eilica.  —  Both  thev 
dissutvc  reudily  in  water  and  ulrohul,  and  cannut  be  separated  ht 
taniz:iiicin;  their  aqueous  solution  forms  bhick  precipitates  with  U 
copper,  and  mtrrury  salts.  —  Carbouate  of  elhylic  sulphide  may 
boiled  with  mercuric  oxide  without  decuniposing. 


If  Bicarbonate  of  Bisulphethyl.    C-H»S»0*=C*H«g«,«CO*. 

Debus.     Ann,  Pharm.  7B,  142;  Jttkreaber.  1850^  466.  —  FnrtlMr:  Awn, 
rharm.  82,  253;  Jahresber,  18^2,  GG3. 

Formed  by  the  action  of  iodine  on  oxyxanthate  of  polifiBim 
C*H*S,KS,2CO»  +  I  =.  Kl  +  C'H»S«,2CO». 

Preparation,  Iodine  is  ailded  to  an  alcoholic  solution  of  C*H*KS'» 
SCO*,  till  the  liqnid  exhibits  a  brown  colour;  after  which  tbi^  ei 
of  iodine  is  removed  by  adding  a  little  more  of  tbe  potansiui 
The  liquid  is  then  diluted  with  twice  its  bulk  of  watcr^  whereupon  tli« 
conipuund  C*I1'S'.2C0'  separates  in  the  form  of  a  colourless  oil,  wti:ch 
mast  be  washed  sovoral  times  with  water  and  tlien  dried  in  racao.  Tht 
motber-tiquor  contaius  nothing  but  iodide  uf  potassium. 

Properties.     Colourless,  strongly  refractive,  oily  liquid,  which  makcrj 
greasy  spots  on  paper.     It  is  heavier  than  water. 

Drbofl. 
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Dfcompositxona.     1.  This  compound  heated  in  a  tube,  firrt  givi 

ffa«-l'uliblcs  and  an  ethereal  subsfancc  having  an  agreeable  odour; 
Ctecomes  gradually  more  viscid,  acquires  a  deep  yellow  colour,  and  gite* 
off  a  pungent  vajiour.  On  cuoling,  nearly  (he  wliolc  residue  «cilidi5cs  ia 
a  sulphur-yellnw,  amorphous  mass.  —  2.  Sulphuric  and  nitric  acid  mix 
with  tho  compound  at  ordinary  temporutures  without  decom)>o«iDg  it, 
decomposition  not  taking  place  till  the  liquid  is  boiled.  —  3.  Potash  U4 
Upon  the  alcoholic  solution  of  this  oumpoand  io  tbe  same  manner  as  at 
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MoxysulpliocarVonate  of  dliyl,  formiDg  oxyxantlinto  of  poUsaiuin, 
C*H*KS^2l  0*,  sulphide  of  potaBsiuin,  and  free  eulphur. —  Protochlorido 
of  mercury,  bichloride  of  plutinuin,  and  acetate  of  lend  form  no  precipi- 
tftt«s  with  it.  —  4.  htrong  ammonia  poured  upon  the  compouod  decom- 
poeea  it  immediately,  with  eeparation  of  Bulphur.  The  liquid  61tered 
from  the  sulphur,  after  eufHcieot  addition  of  ammonia^  if  concentrated 
over  the  water  batli  and  then  over  sulphuric  acid,  yields  almost  simul- 
taneoUHly,  cryBt&ls  of  two  or  three  different  Bubstances,  and  a  white 
flocculent  body,  which  have  not  yet  been  satisfactorily  investigated.  (One 
of  the  above-mrntioned  Hubstances  exhibited  the  form  and  charaeters  of 
urctbiine;  another,  which  cryetalliKes  in  prisniB;  dissolved  readily  in 
water  and  in  alcohol;  had  a  neutral  reaction;  was  not  altered  by  chloriile 
of  platinum,  sulphate  of  copper,  ur  acetate  of  lead;  did  not  ^ve  off 
ammonia  when  treated  with  potash;  fused  when  heated j  and  was  after- 
wards resolved  into  a  volatile  liquid  and  n  white,  solid,  subliinable 
body.) —  When  amnmniacal  gas  is  passed  into  the  alcoholic  solution  of 
CH^'O*,  similar  cryetallizablc  products  of  decomposition  are  formed  in 
small  quantity.  Debus  roffards  it  as  probable  that  in  theec  decomposi- 
tions, i.e.,  in  presence  of  water,  the  compound  CH^S'O*  is  for  the  most 
part  resolved  into  alcohol,  carbonic  acid,  and  sulphur, —  When  dry 
ammoniacal  pm  wns  posscil  into  a  solution  of  the  compound  dissolved  in 
a  four  or  fivefold  quantity  of  ether,  the  liquid  rose  in  touiperaturo  and 
suddenly  became  turbid,  the  odour  of  ammonia  disappearing  i.nd  sulphur 
being  separated;  and  this  action  was  repeated  several  tiniej*.  On  liltenu^ 
the  liquid  after  the  dc^oompoeition  v,im  comjiloted,  and  expetlinfr  the  ether, 
ammonia,  and  sulphide  ofammouium,  by  lioatin^  it  to  lOU"^,  a  yellow  oil 
and  small  white  cryatals  ee[«araled  outj  the  former  disijolved  readily  in 
ether,  the  latter  with  difficulty.  The  crystals,  when  purified  by  rccrys- 
tallization  from  boiling  alcohol,  proved  to  be  the  alhjikanate  of  fthyl 
CUi»N"O^^C*H*0,C*U=»N»0»,  discovered  by  Liebig  and  Wiihler  {Ann. 
Phui-m.  5ii^  2\)\.)  The  mother-liquor  still  contained  a  neutral  body 
which  crystallized  in  noodles,  and  an  amorphous  body.  The  yellow  oil 
easily  soluble  in  ether  had  an  unpleasant  fidour,  was  heavier  than  water, 
sparingly  soluble  in  alcohol,  insoluble  in  water^  had  a  neutral  reaction, 
and  gave  by  distillation  a  volatile  stinking  oil,  while  sulphur  was 
separated  and  a  black  carbonaceous  mass  remained  behind.  Debus 
regards  this  oil  as  a  sulphide  of  ethyl.  For  the  decomposition  of  tho 
compound  CH^'O'  in  the  state  of  ethereal  solatioc  by  ammoDio,  he  givea 
the  following  equation: 

2C''H*S'0*  +  2NH*  «  CH*N=0«  +  C*H»S  +  2S  +  HS  +  20. 
AUophanic  ether. 

ComUvations.  Bicarbonate  of  bisnlphethyl  is  insoluble  in  water,  tut 
IB  readily  dis.'^olved  by  alcohol  and  ether.  ItJs  solubility  in  alcohul  dinii- 
nishea  with  the  proportion  of  water  contained  in  the  alcohol;  absolute 
alcohol  mixes  with  it  in  nearly  all  proportions;  but  spirit  of  40  por  cent. 
takea  up  but  email  quantities  of  iU  (Debus.) 

Bxcarhonate  of  BisulpletKyl  with  Dicajh'tnaU  of  Sulphelhyl.  C*H"S*, 
2CO»  +  C*H»S,2CO'=C»H"S'0».  — Formed  by  tho  decomposition  of  oiy- 
xanlbatc  of  copper  {tid.  p.  464) ; 

fi(C^H»CuS».aCO«)  -  [3(C*H*OiS>,2CO"}  4-  Ca'S]  +  C»H»8»CF. 


L. 
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XaafticAdd.   CH-OSSCS". 

Ziss.  >a».  2«.  1:  43,  IM-^Payy.  35,  457. 

C^cxsi.  A%m.  dim.  J*^^  Si,  nS;  bImCt.  J.  pr.  Chem.  23,  83.- 


i^U-m^.    DMKQvwai  aaA  enaoM^  by  Zcabe  ia  1822. 

r.rmiftktu — Sal|4ude  of  cmite,  mixed  with   alcohol  ud  pota4 
fcxva  w»s«  »d  iaB»fc»«e  of  poUdk : 

KO  +  C*H«OS  +  JCS*  -  C«ffK0»4CS»  +  HO. 
Wben  ilu5  ah  u  de«o»poied  bj  ma  mqneoiu  amd,  zaatlue  acid  sepanfci 
cut.  (^Zw*.) 

C*WKXy,C^  +  HO.SO»  -  KOjatP  +  CHKJPXW. 

Pnf^fvUiomj     Xanthat^  of  potadi  is  placed  in  a  glan  cylinder,  eookl 

to  0'  frvm  Tithont,  and  a  mixtare  of  1  pt  oil  of  Titriol  and  5  pto. 

*ater  (hrdrochloric  acid  may  al«o  be  need,)  u  poored  npon  it  till  the  eo* 

^  •cQ^ibir  in  excess;  tie  mixtore  is  tben  ehalcen  up  a  little,  tbe  mUkj 

^wdaikdlftfcvaeooiidcaftwvaidfvithaiieqvaibiilk  of  vater,  vi 
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tlion  with  a  mucli  larger  quantity.  Too  mncli  water,  however,  exerts  a 
tlccomposing  action  on  the  finer  ant!  still  disunite"]  |iai'ticlc«  of  the  acid. 
- — Afl  soon  as  the  oily  xanthic  acid  liaa  i-ottled  down,  and  the  watery 
liquid  has  beconio  clear,  the  latter  ia  decanted  from  the  oil  liy  means  of 
a  pipette,  and  fresh  water  repeatedly  poured  on  the  oily  acid  and  ofl' 
again,  till  it  no  longer  forms  a  cloud  with  chloride  of  barium.  Lastly, 
the  remaining  portion  of  water,  which  would  exert  a  discomposing  action, 
is  removed,  (irst  by  the  separating;  funnel,  and  then  by  placing  the  acid 
over  chloride  of  calcium;  and  the  acid  is  piej^ervedin  a  well  stoppered 
bottlCf  placed  in  a  very  cool  situation.  (Zci^c.) 

jpropertifs.  Transparent,  nearly  colourless  oil;  heavier  than  water; 
very  volatile.  Reddens  litmus  paper  distinctly,  but  the  red  tint  quiekly 
changes  to  yelluwiah  white.  Hfia  a  strong  and  peculiur  odour  liku  Ihut 
of  sulphurous  acid;  its  taste  is  astringent  and  somewhat  acid  at  first,  but 
afterwards  becomes  somewhat  bitter  and  burning.  —  Very  iullammable; 
precipitates  copper-salts  yellow.  (Zoisc.) 

Caievlation,  according  to  Zc'ne. 

6  C 36    ....  29-51 

6  H  „ ^ .-, - 6    ....  4-92 

4  S - 64    ....  52-^6 

2  O « -     16     ....  1311 

Cm-'OSO'S^   122     ....  10000 

TIterefore,  1  At,  alcohol -)- 2  At.  tnlphldo  of  carbon,  or  1  At.  water,  1  At.  ellicr, 
and  2  At.  ■ulphide  of  carboD  =  HO,CS^+C'H^O,CS^.  Xantliic  aciJ  ii  carbovioic  add 
(p.  394),  in  which  the  oxygfu  of  the  carbonic  acid  is  replac^id  bj  lulphur. 

DfCompoBitions.  1.  The  acid,  whether  moist  or  perfoctly  dry,  is 
resolved  at  a  moderate  heat,  even  at  24^,  into  alcohol  andsul]>hide  of 
carbon;  at  the  same  time,  it  becomes  heated  and  ditfturbed,  even  to  slight 
tumefaction.  If  the  acid  contained  in  a  retott  be  then  gradually  heated 
to  50°,  then  to  70^  and  lastly  to  D0%  the  first  distillate,  which  parses 
over  spontaneously,  contains  scarcely  anything  but  sulphtde  of  carbon; 
the  second,  the  snmo  substance  with  a  httlu  alcohol;  the  third,  a  hirgo 
quantity  of  alcohol  witli  a  little  sulphide  of  carbon;  and  the  fourth 
scarcely  anything  but  alcohol;  a  few  brown  flakes  remain  in  the  retort. 
The  decompo^^itiou  is  doubtless  at  an  end  when  the  spontaneous  heating 
ceases;  auil  the  heat  applied  from  without  serves  merely  to  complete  the 
sejiaratiuij  of  tliy  two  products.  The  evolution  of  heat  which  accompa- 
nies the  decomposition,  seems  to  shon-  that  the  alcohol  ia  not  couUiiued  as 
alcohol  in  tlio  xanthic  acid.  When  the  acid  is  distilled  with  water  also^ 
scarcely  anything  passes  over  but  suljdiido  of  carbon  quite  free  from 
alcohol,  and  the  residue  consist*  of  dilute  alcohol^  having  no  acid  reaction, 
together  with  a  few  drops  of  sulphide  of  carbon.  (Zeise.)  —  According  to 
Couerbe,  xanthic  acid  decomposes  spontaneously  at  all  temperatures, 
with  rise  of  temperature,  ehullition,  and  escape  of  sulphide  of  carbon, 
and  leaves  a  solution  of  sulphidu  of  carbon  in  alcohol,  or,  if  wuter  be 
present,  a  lower  stratum  of  sulphide  of  carbon,  and  an  upper  one  of 
Lydrated  alcohol  containing  sulphide  of  carbon  in  solution.  —  2.  Xauthio 
acid  is  easily  set  on  tire,  and  hunts  with  a  bright  blue  llame,  emitting  a 
strong  odour  of  sulphurous  aciiL  (Zeisc.) — 3.  When  exposed  to  the  air,  it 
quickly  becomes  covered  with  an  opaque  crust;  the  same  effect  takes 
VIII.  2  a 
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place  ooder  water,  but  mora  alowly.   (Zeiae.)  —  4.  Iodine  iibu:od 
coutact  with  tLe   aci<l  under  wnter,  moves  about  on  it  in   all   dtrcetioi 

converts   it  into  a  diirk  ivd  brown   oil,  and  coluurs  tbo  sapcrnaliint  wat 
dark  brown;  on  agitation   with  a  eoniewhat  larger  quautity  of  wai«i 
colourlefls  aqncous  hydriodic  acid  \9  obtained,  together  with  a  milky  oil 
■which,  if  a  sufficient  <|uantity  of  iodine  has  acted  on  the  acid,  giree  ' 
a  dirty  yellow  turbidity  with  copper-sal tsj  if  the  iodine  is  iu  excess^ 
oil  ronmins  red-brown.  (Zcise.) 

Combinations,     Water  Lakes  up  but  a  rery  small  quantity  of 
acid,  acquiring  thereby  the  odour  of  the  acid,  but  not  the  power  of 
cipating  copper^salts,  or  even  rendering  them  turbid.  (Zeisc.) 

With  Salijiah^e  Bases.     Xanthic  acid  decomposes  the  alkaline  cai 
bonates,  with  evolution  of  carbonic  acid.  —  Xauthato  of  potash  or 
is  obtained  by  mixing  alcoholic  potash  or  ?oda  with  sulphide  of 
(w'rf.  Xonthate  of  potash.)     The   other  Xanthatts   or  *Sufp^tocarb<m» 
are  obtained,  in  some  casen  by  direct  mixture  of  the  acid  with  the  } 
base  or  its  carbonate,  in  others  by  precipitating  a  heavy  metallic  ealt  % 
xanthate  of  potash.     The  general  formula  of  the  xanthatee  in  the 
state  is  C*H»AIO',C»S*=MO,CS'+C*H'0,CS»,  and  their  formation 
an  acid  and  a  base  is  attended  with  the  separation  of  1  At.  water. 
C*U'03,C«S*  +  MO  «  O^H'MO^.CS*  +  HO. 

All  xanthatcs  are  decomposed  by  heat,  and  ivhcn  sabjectcd  in  the  deh] 
drated  state  to  dry  distillation,  yield  principally  sulphuretted  hydi 
and  carbonic  acid  gasos,  together  with  an  oily  distillate,  conaiatia; 
xanthoilf  aud  leave  a  mixture  of  charcoal  and  metallio  ■olpbii 
(Zeisc.) 

Xanihoil  \a  yellowish,  opaque,  lighter  than  water,  less  rolattlo 
snlphidc  of  carbon,  smells  strongly  aromatic,  almost   like  onions, 
strongly  aromatic  and  sweetidi,  and  is  neutral  to  vegctablo  coJoaiv. 
burns  with  a  bluish  dawo  without  smoke,  and  forms  sulphnroos  acid. 
is  scarcely  soluble  in  water,  does  not  act  on  the  salts  of  lead  or 
or  on  cupric   oxide,  and  dissolves  readily  in  alcohol,  even  when 
dilute.   (Zeise,  ScAw.  36,  18.)  —  According  to  more  recent  inve^tii 
xanthoil    is  a   mixture   of   mercaptan    ^which    view,    however, 
inconsistent  with   the  above-mentioned  behaviour  with  oxide  of 
and  its  salts],  of  Miiulic  ether  [probably  tiie  inditferent  oil  menti< 
page  S49],  and   probably  also  a  small  portion   of  bisulphide  of 
(Zeiae,  i*oyy.  25,  500.) 

According  to  Couerbc.  xanthatcs  yield  by  dry  distillation  a  mixl 
of  sulphuretted  hydrogen,  carbonic  acid,  and  xanthin  gnsci,  an  oily  di 
late,  consisting  of  frulohido  of  carbon,  morcaptnn,  xauthil.  and  freqaenl 
aleo  of  xanthurin,  and  leave  a  residue  consisting  of  charcoal  and  mei 
sulphide. 

Xanthin  f/as,  freed  from  sulphuretted  hydrogen  by  tho  solaliaa  cfj 
copper   salt,  smells  like   mercaplan,    hut   much  more  disagr««aUr. 
may  Faccording  to  a  very  doubtful  analysis,]  be  regarded   as  C'HS'^ 
C"0*,HS*.     When  set  on  fire,  it  burns  with  a  blue  flame,  forming  wmt< 
carbonic  acid,  and  Kulphnrons  acid,  and  depositiit^;  snlphnr.     It  is  shi 

bnt  comiilotely  absorbed  by  strtmg  solntion  of  potash,  forming 

of  potasn  and  tranqiarent  crystiUs  of  snlphido  of  hydrogvn  and 
eium.     It  is  likewise  completely  absorbed  by  potanium,  and  forms 
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vitb  a  eoliil  mixture  of  sulphide  of  potasBiunij  solpbide  of  hydrogen  and 
potassium,  potash,  and  charcoal,  which  last  rcmaina  in  the  form  of  a 
Dlaek  powder  when  the  other  euhstances  are  dissolved  in  wat«r.  It  is 
not  abeorbod  by  oxide  oF  leail  or  burnt  borax,  does  not  form  any  blnok 
pr0cipitat««  with  metatlie  salts,  or  give  up  ita  salphnr  to  melted  tin, 
(Cooerbe.) 

XffnMr/ 19  obtained  in  tho  pure  state  when  the  oily  distillate  (xanthoil) 
itf  f r^ed  from  8ulphide  of  carbon,  and  the  greater  part  of  the  mercaptan 
by  heating  in  a  retort  to  100'^;  the  residue  treated  with  mercuric  oxide 
to  remove  the  remaining  portion  of  mercaptan;  tho  licjuid  filtered  and 
distilled  at  a  higher  temperature  in  the  oil-bath;  the  xanthil  which  posses 
over,  freed  from  accidentally  admixcii  sulphur,  sulphide  of  carbon,  and 
lanthuriu,  by  24  honra'  contact  at  ordinary  temperatuTes  with  an  equal 
quantityof  iJcoholic  potash  (iiDdcr  which  circunmtancee  tho  sulplmr  forms 
Bulpbido  of  potassium;  tho  HulpUide  of  carbon,  xanthate  of  potash;  and  the 
xanthnriii,  sulphide  of  potassium  and  acetate  of  potash),  and  finally  by 
addition  of  water,  which  dissolves  these  three  bftdies,  and  causes  the 
xanthii  to  rise  to  the  tjiirfacc.  LafitJy  the  xanthil  is  removed,  and  freed 
from  water  by  distillation  over  chloride  of  calcium.  —  It  is  a  colonrless 
liquid,  of  Bp.  gr.  0-894,  whicli  boils  at  130',  and  has  a  vapour-density 
^  3^04;  its  odour  is  penetrating  and  repulsive.  It  ia  insoluble  in  water 
bnt  dissolves  iu  other  and  in  alcohol.  —  Contains  4.j'650  per  cent.  C, 
9*595  II,  44-752  0,  niid  0003  S;  hence  its  formula  (disregarding  the 
minute  quantity  of  sulphur)  is  C'HW,  according  to  which  tho  vaponr 
lanst  bo  reganted  as  monatomic.  (Conerbe.) 

Xa7iOiurin  is  principally  obtained  in  tho  dry  distillation  of  xanthato 
of  lead,  towards  tho  lutter  part  of  tho  process,  when  the  heat  rit<es  above 
140*.  Tho  liquid  which  parses  over  from  140' upwards  ranat  therefore 
be  cnllecled  apart;  purified  by  fractional  distillation,  tho  portion  obtained 
below  1 40^  consisting  of  alcohol^  xanthil,  &o.,  being  set  aside;  and  finally 
purified  from  difisolved  fiulphiir  by  treatment  with  strong  potash.—* 
Annthurin  is  a  colonrless  liquid,  of  sp.  gr.  1*012,  vapour-density,  4  542, 
peculiar  but  not  tlisagrecable  odour,  and  mild  ta^te.  —  It  contains  46*56 
per  oenL  C,  77.1  H,  15'.11  S,  and  ^Q'40  0,  and  has  therefore  the  formula 
C*H*SO*  [this  formula  does  not  agree  with  the  cxj»erimental  vapour- 
deusity.l  —  Xanthurin  mixed  with  alcohulic  uotash  solidifies  immediately, 

I       alcohol  being  sot  free,  and  a  polysulphido  of  potassium  formed  together 
with  acetate  of  potash.   (Couorbe.) 

^^       These  several   products   distingnished  by   Couerbo   dcsorve  careful 

^HfeOiamination.     Sacc  s  experimenta  (p.  455)  are  unfaTourabte  to  Coilorbe*s 

HHtetements. 

The  xanthatos  arc  decomposed  by  nitric  acid  and  by  chlorine,  tlid 
xanthic  acitl  being  destroyed;  hydrochloric  and  sulphuric  acid  separate 
the  xanthic  acid  in  it8  entire  state.  —  All  the  alkaline  xanthatea  are 
aoluble  in  water,  and  their  solutions  form  with  lead-salta  a  white  precipi- 
lAtc,  with  cupric  ?nlts  a  yellow  precipitate,  and  with  mcrcurous  and  eilvef- 
snlti,  a  procipitato  which  is  yellowisn  at  first,  but  soon  ohangea  to  brown 
and  black.  (Zeiso.) 

Xanthate  of  Ammonia.  1,  Obtaine<l  by  neatralixing  the  acid  with 
nmnionia. — 2.  By  precipitating  uA  alcoholic  solution  of  xanthato  of 
baryta  with  an  alcoholic  solution  of  sal-ammonic,  or  an  aqueous  solution 
of  xanthate  of  baryta  with  aqueous  sulphate  of  ammonia,  evajwrating  thr 
AUrAto,  whereby  a  oortaiu  amouut  of  decuakpofiitiou  takea  place,  aiM 
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Pref)aration.  1.  Finely  pulverized  hydrate  of  potash  ia  added  in 
eucoessivo  portions  and  witn  agitation  to  a  solution  of  \  pt.  sulphide  of 
carbon  in  18  pts.  abaolute  alcohol,  till  only  a  small  portion  of  sulphide  of 
carbon  remains  in  excess,  and  cunse([ueiitly  a  sample  of  tbo  liquid  mixed 
with  8  times  its  bulk  of  water  gives  but  a  eli^bt  turbidity  and  doca 
not  rcddt'u  turmeric  paper.  The  Hiiuid  is  left  to  suLaide  for  a  short 
time,  then  decanted  and  GUered  quickly  through  paper,  without  bringing 
the  deposit  on  the  lilter,  because  it  nmy  still  contain  hydrate  potaah. — 
a.  The  resultanij  filtriito  placed  in  a  wiilc-moutbed  bottle  and  surrounded 
with  ice,  changes  in  a  few  hours  to  a  crystalline  mass  of  salt.  This  pro- 
duct ig  thrown  on  a  calico  filter;  the  nioLhcr-liquid,  which  is 'generally 
Bomewhat  yellowish,  allowed  to  run  off";  the  crystals  repeatedly  washed 
with  small  qunntitios  of  icc-coM  absolute  alcohol,  till  the  liquid  which 
runs  through  no  longer  forma  a  cloud  with  water;  and  then  immediately 
introduced  into  a  wiJe-niouthed  and  well  Htopjwrcd  glass  bottle.  —  ft.  The 
deposit  containing  hydrate  and  xanthalo  of  potash,  is  immediately  mixed 
with  a  little  absolute  alcohol,  and  —  if  a  sample  of  the  mixture  diluted 
with  water  reddens  turmeric  —  also  with  a  small  additional  quantity  of 
eulphido  of  carbon.  The  yellowish  mother-liquor  of  a  is  then  likewise 
addedf  the  bottle  heatod  to  00'  in  wann  wator,  and  :igituted;  the  liquid 
filtered;  and  the  xauthato  of  potash  left  to  crystallize  from  the  filtrate  aa 
in  a.  A  few  more  crystals  may  still  bo  obtained  by  treating  the  deposit 
which  remains  on  the  filter  with  the  mothor-liquor  obtained  in  thid  last 
process.  (Zoise.) 

2.  Absolute  alcohol  ia  aaturated  at  IS**  —  20°  with  hydrate  of  potash, 
by  setting  the  mixture  aside  and  shakin;;  it  up  now  aud  then;  the  filtered 
[or  decanted]  liquid  shaken  up  immediaLely  before  it  begins  to  turn  brown, 
with  abont  -^  of  its  volume  of  sulphide  of  carbon;  after  which  tho 
addition  of  sulphide  of  carbon  is  continued  by  small  portions  of  ^'^  of  tho 
volume,  till  tho  lir^uid  just  lodes  its  alkaline  reaction,  and  a  sample  of  it 
becomes  milky  when  mixed  with  water,  showing  that  a  slight  excess  of 
eulphido  of  carbon  is  present.  Tho  mixture  Is  then  cooled  to  0"  for  three 
quarters  of  an  hour;  tho  solidiJjod  mass  thrown  on  a  filter  (addition  of 
ether  makes  the  salt  crystallize  better  and  accelerates  its  doscicatiou); 
pressed  several  times  between  paper;  and  lastly  dried  in  vacuo  over  oil 
of  vitriol  and  preserved  in  air-tight  vessels,  —  Evaporation,  even  in  vacuo, 
does  not  yield  so  pure  a  salt.  (Zeise.) 

3.  A  solution  of  3  pts.  hydrate  of  potash  in  4  pts.  absolute  alcohol  fa 
flhaken  up  in  a  bottle  with  4  pts.  sulphide  of  carbon;  the  liquid  poured 
into  a  basin  as  soon  as  it  begins  to  deposit  crystals;  aud  after  six  hours, 
tho  resulting  crystals  placed  upon  linen,  washed  with  ether,  and  pressed 
at  the  same  time.  (Couerbe.) 

4.  Alcolitd  aaturated  with  pure  hydrate  of  potash  and  shaken  up  with 
excess  of  sulphide  of  carbon,  soUdifies  immediately  in  a  crystalline  mxisa, 
which  must  bo  quickly  washed  on  a  filter  with  ether,  pressed  between 
blotting  paper,  aud  dried  under  a  bell-jar  over  oil  of  vitriol.  —  If  very 
liighly  reclifietl  spirit  be  uued,  tho  salt  crystallizes  out  when  cooled  to  a 
low  temperature,  or  on  addition  of  ether;  hence  the  solution  must  be 
evaporated  uuder  30^  (Sacc,  Ann.  Pharm.  51,  345.) 

Properties.  Colourless  (or  yellowish  white)  needier  having  a  silky 
lastro;  noutrul,  of  faint  peculiar  oduur,  and  strong,  cooling,  sulphurouo 
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taMe.     The  solution  of  the  aalt  colonra  the  skin  y«11oir.  (Zeise.) 
>Mkli  has  an  alkaJiae  reaction,  aud  aq  iutolcratly  bitter  table,  liko  that 
•loes.  (Cuuerbe.) 


KO 
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Ciyntaiiiz'jd. 

47-2 

„....     36-« 

.«,« «      60 

...^ -      80 
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Zcifff.  Couefbe. 

M-46    29-3I  2»-M 

22-47     92'6»  ».     tt^5 

3ia    3'lfl  .......       3-04 

500     ^...-       485 4-26 

39-95     .„ 39-90  40-&6 


Cni'KO,C*S« IM'2     ....  100-00    100  00     10000 

The  oryitals  examined  by  Zeise  bad  been  prculoncly  dried  iu  vacuo. 

DecomposUions.     1.   Tho   salt,    when   subjected    to   dry   dietilhUioi^l 
Le^iud  to  dccouipoj»e  at  200°,  auU  gives  ufl',  with  fu&ion  and  ebullUi«^' 
carbonic  acid,  sulfthurotted  bydro^oD,  and  xantLoiJ  (]j.  -430).  luaviog 
light  red  ina»s,  wbicb,  wbeu  expo&ed  to  tbo  air,  gradually  becomes  nioi 
and  yellow.      Tbiti  light  red   imiMS  forms   with  water  a  cK'ar,  6 
alkaliuc,  red  li(]uid,  which  turns  brown   in  a  few  uiioules,  aud   w 
mixed  with  liydrochloric  acid,  effervesce*  violently,  emitting  an  odour 
sulphuretted  hydrogen   uud  sulphide  of  cuibon,   and   yielding  a 
quuntity  of  oily  matter.     This  red   liijutd   forms  no   precipitates  wi 
Laryta-saltd;  with  lead-salts,  a  light  red  precipitate,  eood  turuing  Ua< 
with  oopper-saltj),  bUick-browu;  with  corrosive  sublimate,  a  y«^Uov  pi 
ci]>itato  turning  greyi&h  white   in   a  few   hours;    aud   with   cyaatde 
mercury,  a  ycUowiah  brown  colouring,  and  after  a  few  hoiird,  a  hlaclc 
brown  brecipilute.     Alcubol  difisolves  only  a  portion  of  the   li^bt 
xnassj  while  a  whitish  baliuo  oub^taueo  rcuuiiuij.  —  The  light  rod 
when  nioro  strongly  heated  in  tho  retort,  gives  off  with  iuiuimificence, 
additional  (quantity  of  xantboil,  together  with  a  anmll  tjuautity  uf 
fuscb  ijuietly  at  a  tcniporaturu  below  redness;  aud  separates  ou  cooli 
itito  an  upper   brown   auiorjihous   stnitum  and  a  lower  grey  nietalli 
etratuni,  —  The  lower  stratum  deliquesces  quickly  ia  the  air  ai<'! 
completely  iu  water,  forming  a  black- brown  alkaline  luiuid,  wL 
ttvated  with  aeid^j,  gives  off  sulphuretted  bydrogeu  aud  de])UtiiUa  a 
quantity   of  sulphur.  —  When   the  two  strata   of  liquid  arc  btill 
etrungly  heated,  a  small   additional   quantity  of  gas  is  evoKo^L  but 
more  oil;  as  the  tem]>eruture  approaches  reduesSj  a  blight  incaQdc6oea< 
13  produced;  and  there  reuifiin^  a  black  mixture  of  ebarc«»al   and  pel 
fiulphide  or  potassium.    (Zeise.) — 100  pts.  of  xantlmte   of  potash 
resolved   by  dry  distillation   in   the  oil-bath  nt   200%  into   13  03  pta 
a  gaseous  mixture  coni*istiur!^  of  carbonic  acid,  carbonic  oxidc^  sanlbil 
(p.  4.'>0),  and  a  trace  of  sulphuretted  hydrogen;  —  2y'20  parts  of  an  o! 
consisting  of  a  large  quantity  of  inereaptan  mixed  M-ith  xanthil  ^p.  4.^I)l] 
fm  sulphur  in  a  state  of  solution,  a  trace  of  sulphide  of  carbon,  tDill 
sometiiues   also   with    xauthurin;  —  and   £496  pts.  of  a   crude  rcoidi 
consisting   of  charcoal   and  persulphide    of   potassium   (aUo  ouDtatuii 
hyposulphite  of  potash  formed  in  oonaequeneo  of  acces,s  of  air),  wkiduj 
however,  dissolves  completely  in    water,  and    on  mldittuo    of   an   aci«J 
deposits  7'J  pts.  of  charcoal  mixed  with  sulphur  in  light  flakM.  (Cooerba-)] 
i—  Tho  j»erfectly  dry  stll,  heateil   to  280'^  over  a  charcoal   firOi 
nn   orange-yellow  colour,  ihe  change  proceeding  from   without  inwari*}^ 
then  blacketif-;  then,  as   tho   heat  increasetf,  evolves  carlwuic   oxide  xn'i 
•alphnrelted  kydrogci^  yields  a  distillate  consisting  of  pure  mercaptaa 
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together  with  a  small  qn&TititT  of  irnter;  &nd  leares  a  residue  of  bisul- 
phide of  potassium  mixed  with  shining  spauglea  of  charcoal: 

2(C<H'*K0^2CS--)  =  2IIS  +  2C0  +  2110  +  C'H«SS  +  2KS'  +  6C. 

If  the  salt  be  heated  raeroly  to  200'  in  the  oil-bath,  tite  same  products 
are  obtained,  but  the  nieroaptan  contains  traces  of  8ulphido  of  carbon, 
and  the  deconipositiou  is  incomplete.  But  the  netr  piYwlnct^  mentioned 
by  Couerbe  are  not  obtained.  (Sacc.) —  Xanthale  of  potash  subjected  to 
dry  distillation,  in  contact  with  f^ulphur  yields  a  heavy  oil,  which  smellB 
exactly  like  bi.sulphirle  of  ethyl.  (Zcise.) 

2.  The  concentrated  aqueous  solution  of  the  salt,  when  subjected  to 
distillation,  immediately  becomes  alkaline,  and  after  a  time  yellowish 
brown  and  ^ivcs  oil'  nothing  but  alcohol,  sulphide  of  airbon,  aud  sul- 
phuretted hyilrogen;  if  the  distillation  be  carried  ou  continuously,  with 
frequent  remi^wal  of  the  water,  till  n^ithiog  but  a  email  quantity  uf  sul- 
phuretted hydrugen  jKisses  over,  a  red-browu  residue  is  left  cousiating  of 
aulphido  of  p»tas^ium,  sulphocarbonatc  of  potassium,  carlmnate  of  jmtash, 
ana  hypusulphite  of  potuiih.  (Zeisc,)  —  When  a  quantity  of  water,  not 
eufficleut  to  dissolve  the  salt  in  the  cold,  is  gradually  heated  with  it  over 
a  charcoal  fire,  the  liquitJ  bccumes  brownish  yellow  in  the  lower  part  at 
30",  and  throughout  at  SO"*  (from  formation  of  sulphi>carbouate  of  potas- 
aiura),  then  darker  at  100*^,  with  evolution  of  carbonic  acid  and  sulphu- 
retted hydrogen,  and  yields  a  disiillato  cuusisting  of  alcohul,  sulphide  of 
carbon,  and  a  very  small  quantity  of  morcaptan,  while  aqueous  sulphido 
of  potassium  remains  beliiud.  (l^acc.)  Frooably  ii,s  represented  by  the 
equation ; 

C*H»KO=,2CS3  +  2H0  -  CO^  +  HS  +  Cff  +  C*H«Oa  +  K8, 

(Saec.)  [The  passage  in  ^im.  PJUvm.  51,  547,  is  obscure.]  —  When  a 
solntion  of  the  salt  in  hvdrated  alcohol  is  distilled  below  100',  the 
oame  products  are  obtained,  excepting  that  no  sulphido  of  carbou  pa^sses 
over,  that  compound  in  fact  remaining  in  the  dark  orangc-yeUow  residue 
in  combination  with  eulphido  of  potassium,  (Sacc.)  —  When  a  con- 
centrated aqueous  solution  of  xanthato  of  potash  is  distilled  with 
hydrate  of  pot.ish,  alcohol  passes  over  together  with  a  large  quantity  of 
mercaptan.  (Zt-ise.) 

3.  Tlie  crystals,  when  exp<»sed  to  the  air,  assume  n  yellowish  colour, 
and  their  aqueous  solution  becomes  milky  under  the  same  circumstances. 
(Zeisc.)  —  4.  Chlorine,  even  at  ordinary  temperatures,  decomposes 
xanthate  of  potash  with  evolution  of  heat,  forming  chloride  of  iiot;w»ium, 
a  combustible  sniplmroua  gas,  and  an  oil  which  haa  a  powerful  odour, 
liko  that  of  hydrochloric  acid,  reddens  litmus  strongly,  aud  burns  with 
a  grecuitih  ilame.  (ZeJse.)  —  J.  ]u<liuc  triturated  witli  xauth:ito  of  potash 
and  a  small  quantity  of  alcohol  forms  xanlhic  ether.  (Zeise,  vid.  p.  439.) 
—  Iodine  at  ordinary  temperatures  merely  abstracts  the  potaeaium  and 
■eparates  the  compound  C*H*0*,C*S*,  which  afterwards  yiehls  xanthic 
einer  when  heated.  (Desaius,  Dobua,  vid,  p.  4<3.9.)  —  6,  Kuming  iiilrio 
acid  decomposes  the  salt  so  violently  that  individual  particles  of  it  aro 
often  set  on  tire;  when  it  acts  in  excess,  it  converts  the  sulphur  of  the 
salt  into  sulphuric  acid.  (Zeise.)  —  7.  Fluosilicic  acid  gas  yields  silico- 
fluoride  of  potassium  and  a  number  of  complicated  products.  —  Hydro- 
chloric acid  gas  acts  violently,  evulviug  sulphide  of  carbon  and  a  peculiar 
ethereal  substance.  Sulphurous  acid  gas  converts  the  dry  salt  into  hj^po- 
fiulpbito  of  potash,  with  evolution  of  znercaptan  and  other  substano 
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Aqncous  phosphoric,  sulphnric,  or  hydrochloric  aoid  separates  oily  xantliio 
acid  without  any  effervescence.  (Zeiee.) 

Xanthate  of  pota&li  docs  uot  bccomo  moist  ou  exposure  to  the  air 
(unions  it  contains  sulphide  of  potassium  :  Cou^rbf),  but  dissolves  quickly 
and  abundantly  in  water,  fonuitig  a  solution  which  is  yellowish  only  when 
couceutratcd.  (Zeise.) — It  dissolves  in  5  or  6  parts  of  alwolute  alcohol;  th« 
solution,  when  evaporated,  has  a  strong  tendency  to  form  eIQurc6cence&  It 
may  he  boiled  down  in  a  retort  without  decomposition;  but  if  the  alcohol 
cunUins  water,  even  so  little  as  8  [>er  cent.,  the  same  doconiposiiion  taktti 
place  as  in  the  aauoous  solution.  —  Ether  dissolves  the  salt  very  sparinxly,. 
and  precipitates  it  from  its  alcoholic  solution  in  needles,  llock-oil  mt* 
not  dissolve  It  at  all.  (Ze'iee.) 

Xanthcde  of  Soda.  —  Prepared  like  the  potasatum-salt  (method  2). 
The  ncutraliKation  of  the  alcuholic  soda  by  the  sulphide  of  carbun  takci 
placG  somewhat  more  slowly  than  that  of  the  potash.  The  aleoholio 
solution  evaporated  over  chloride  of  calcium  in  slightly  rarefied  air,  learei' 
ffomctimes  a  colourless,  sometimes  a  yelluw  mnss  made  up  of  needle*. 
(Zoise.)     The  dry  salt  contains  21*54  p.  c.  of  soda.  (Zcise.) 

Xanthate  of  Bari/ta.  —  A  solution  of  sulphide  of  carbon  in  absolota 
alcohol  is  brif*kly  a;;itated  for  several  hours  with  a  quantity  of  finely 

Jmlverizcd  anhydrous  baryta  or  fused  liydrato  of  baryta,  just  buQicient  to 
eavo  the  sulphide  of  carbon  a  litilo  iu  excess,  uud  the  nitntto  <}iiicUly 
evaporated  in  vacuo  over  chloride  of  calcium,  and  then  over  oil  of 
TJtriol. 

If  anhydrous  baryta  has  been  used,  the  ti(]uid  eva]>orated  in  vacuo  over  i 
chloride  of  calcium,  leaves  a  pasty  mas5,  which,  if  then  left  in  as  perfect  &] 
vacuum  as  possible  over  oil  of  vitriol,  i^ivcsotT gas-bubbles,  and  is  converted^ 
intoa  hard  body,  yielding  a  white  powder,and containing  40-402p.  cbaryt 
thert-fure  =  C*H*13aO^C*S*.     But,  on  tbe  addition  of  a  small  quantity  «! 
water,  the  pfisty  mass  obtaincil  by  drying  over  chloride  of  calcium,  wbirfcj 
perhaps  contains  1  At.  water,  quicKly  passes  into  the  solid,  crystalline  sUtaj 
and  its  solution  in  a  larger  minntity  uf  water,  when  left  to  evaporate  il 
vacuo,  forms  transparent  and  colourless  leaves  and  stars,  which  appear 
contain  2  At.  water. — The  baryta-salt  is  very  prone  to  decouipo«iiiui 
which  takes  place  oven  duriiisf  the  drying;  of  the  crystallised  suit,  also  wlx 
it  is  kept  in  clu^e  vessels,  and  during;  the  evaporntion  of  Uio  aqueoasat 
even  of  the  alcoholic  solution  in  rurt.'fied  air  al  ordinary  tcmpemiureii;  ll 
spontaneous  dcconii)05ition  is  attended  wilh  the  formation  of  hy im-suIj  liiU 
of  baryta.     When  iho  aoucous  or  alcoholic  solution   is  genUy  hcatet, 
complete  decomposition  takes  jdoce,  attended  with  the  formation  of  Uil 
same  products  a?  in  the  decomposition  of  the  potash-salt.     By  *lry  diitill 
tion,  a  distillate  is  obtained  coutaining  mercaptan.  (Zeise.) 


Xanthait  of  Lime.  —  Formed  in  a  similar  manner  by  &hftkin|t  fli 
hydrftte  of  lime  with  an  alcoholic  solution  of  sulphide  uf  rarbou;  but  tl 
action  is  very  slow,  and  on  evaporating  the  liUr«te,  iho  alt  remain*  ii 
the  form  of  a  gum.  (Zcise.) 

A(jUfuuB  xontlidtc  uf  pobuh  does  n3t  preripilale  hydrochlor&te  of  Jlayxpr* 
Alum.  (iScisr.J 

Atjueous   xanthate  of   potash   forms  a  yellowish   precipitate  wii 
hydrochlorato  oi  AsUinvonic  oxide  and  nitrate  at  LUmudi,  (ZciM.) 
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Xanthate  of  Zinc. —  Xantbate  of  potash  aflJod  io  ^iilpliuto  uf  zina 
throws  down  white,  heavy,  crystaUiuc,  granules  which  hecome  grecnitfh 
white  on  exposure  to  the  air.  Tlio  fait  nieltfl  when  strongly  heated  in 
contact  with  the  air,  throwing  off  bubbles  and  forming  a  light  green  mas«, 
which,  when  treated  with  hydrochloric  acid,  givea  off  a  gas  having  an 
odour  liUo  that  of  eulphurettcd  hydrogen,  hut  at  the  same  time  peculiar 
to  itself  j  fioliillFies  at  a  higher  tempeniture;  but  aa  the  heat  rises  still 
higher,  again  becomes  liquid,  assuming  h  blackish  tint, and  hero  iiud  thero 
a  ructallii!  appearance;  and  ultimately  disappears  almost  entirely.  —  Tlio 
salt  dissolves  sparingly  in  water,  more  readily  in  alcohol,  even  when 
weak;  the  alcoholic  .solution  yields,  on  evaporation,  a  whitOj  tolerably  bard, 
amorphous  maes.  (Zei«o.) 

Stannous  Xnnthntc-  —  Xanthate  of  potash  forms  a  yollowieh  pro- 
cipitato  with  protochloride  of  tin. 

Xantiiaie  of  Lead.  —  Formed  by  bringlag  oxide  of  load  in  contact  with 
xanthic  ncid,  or  as  a  white  precipitate,  on  niixing  nitrate  or  acetate  of 
lead  with  the  acid  or  its  putash-salt.  —  1.  An  aqueous  solution  of  xanthate 
of  potash  is  Itrai  precipitated  by  a  slight  excess  of  nitrate  of  lead,  and 
afterwards  xanthato  of  pota,sli  added  in  alight  excess.  If  the  potash-salt 
is  in  excess  from  the  beginning,  the  precipitate  runs  through  the  filter,  — 
2.  An  alcoholic  solution  of  acetate  of  lead  is  precipitated  by  an  alcoholic 
Bolution  uf  xantluito  of  potash.  In  this  case,  a  ory.stalltno  precipitate  ia 
formed,  hut  not  till  after  some  time;  it  may  bo  dried  in  the  air  without 
decomposition.  (Zcise.)  —  3.  A  very  dilute  aqueous  solution  of  ucctate 
.of  lead  is  prccipitiUed  by  aqueous  xanthate  of  potash,  tlie  precii)itato 
aabed  with  hot  water,  then  with  alcohol,  and  drioil  by  heat  or  by 
exposure  to  the  sun.  (Couerbc.)  When  heavy  metallic  salts  are  precipi- 
tated by  xanthate  of  potash  in  aqueous  solutions  of  too  great  a  degree  of 
concentrutinn,  part  of  the  xanthic  acid  is  decomposed^  and  xantliurin  con- 
taining sulphni*  is  ]iro<hiccd  in  the  form  of  a  yellow,  strongly  smelling  oil. 
As  soon  as  this  substance  niaked  its  appearance,  the  liquid  must  be  strongly 
agilatcil  to  reproduce  the  compound;  but  the  precipitate  thereby  obtained 
18  less  pure  in  colour,  odorous,  and  greasy  to  the  touch.  (Couerbe.)  — 
4.  To  obtain  the  salt  in  crystals,  the  precipitate  must  bo  dissolved  in 
alcohol  ut  40'  —  45^,  and  the  solution  cooled  to  the  crystallizing  point. 
Boiling  would  decompose  the  salt  and  form  sulphide  of  lead,  wliicli  would 
contaminate  the  crystals.  It  is  necessary  therefore  to  use  a  consiiUTablo 
quantity  of  alcohol,  inasmuch  as  that  liquid  does  not  dissolve  much  moro 
of  the  salt  at  4j°  than  at  ordinary  temperatures.  (Couerbe.  —  H  5.  Au 
alcoholic  solution  of  potash  luixeil  with  ([uantilics  of  sulphide  of  carbon 
and  hydratcd  oxide  of  lead  equivalent  to  the  potash,  tlieu  set  aeido  for 
6  or  8  hours,  and  frequently  thaken,  deposits  a  mixture  of  sulphide 
of  lead  and  largo  coloudcsa  eiystals  of  xanthate  of  lead ;  another 
portion  of  the  latter  rcnmins  in  eohition,  and,  on  addition  of  water, 
sci)arate3  from  the  filtrate  in  long  coluurlcas  needles.  (Debus,  Ann, 
Fharm.  72,  2.)  f  _ 

The  dried  precipitate  (I)  is  a  greyish  white,  somewhat  nacreous,  soft, 
light,  nearly  inodorous  powder.  (2eisc.)  The  pretdpitato  (3)  is  a  pale 
yellowish  white,  amorphous  powoor,  which  turns  black  even  when  kept 
in  a  stoppored  bottle.  (Couerbe.)  The  salt  crystiillizod  by  ('^)  as.sumes 
the  forms  of  colourless  needles  and  of  crystalline  wool  (Zeifo);  that  which 
is  obtained  by  (4)  crystallizes  in  long  soft,  yellowish,  needles  wlxich  have 
a  silky  lustre  aud  do  not  blackou  by  keeping.  (Couerbe.) 
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Tbe  ealt  is  permanent  in  tho  air«  acquires  a  peculiar  odour  hy  ]onj^ 
Iceeping,  and  eustaina  a  gentle  heat  without  deoomposition.     Whoa  puh- 
jectod  to  dry  distillation,  it  blackeiid,  tbtMi  fuse.**,  boils  up,  and  girw  off  a 
timalt  quantity  of  a  gaseous  mixture  having  an  alliaccoua  odour  and  con- 
siijtiug  uiuinly  of  sulphuretted   hydrogen   and  carbonic  acid,  and  yields  %t 
dibtillate  of  xantlioil;  tlic  residuo   then  eolidilie^j  exhibits   a  glimmering; 
light  before  the   beat  rises  to  redness,  and  is  then  composed  of  chareoftl 
and  sulpliide  of  lead.   (Zeiae.)  —  The  docompo-sition  of  the  salt  begtm»  at 
60^   and  is   complete  at   200^     Tlio  gaseous    mixture    thereby  evolved 
amountn  to  8'72   per  cent,  of  the  lead-salt,  and  con.iists  of  xanthin-flu  i 
with  smMll  quantities  of  sulphuretted  hydrogen  add  carbonic  acid.     Tm  ( 
total  quantity  of  the  distillate  is  33i>4  p.  c,  and  the  residue,  which  hat  a 
peculiar  odour,  amounts  to  67-34  p.  c;  and  consists  of  enlphide  of  lead  ' 
with  mnall  quuntitics  of  excess  of  stilplnir  and  charcoal  (amunnting  to 
2  p.  c.  of  tho  xanthnto  of  lead).  —  The  first  dieitillato   is  colonrlcss,  the 
la^t  yellowish.— The  portion  obtained   between   60*^  and   100*  ctMiatsti  i 
almost   wholly   sulphide   of  carbon  with    a   little  mcreaptan  ;    between 
100°  and  120°    a  largo   quantity  of  alcohol  paseca   over,  together  with 
small  quantities   of  mercuptan    and  xauthurin,  and    traces   of  sulphide 
of    carbon     and   xanthil  ;     at   a  stronger   heat,    the    product    oonsifU 
almost   wholly   of    xanthurin.    (Concrbe.)  —  Decomposition    begins  at 
122°;  at  HO'',  a  yellow  oil  of  variable  boiling  point  distil.^   orer,  wiibont 
evolution  of  gas,  while  sulphide  of  lead  amounting  to  half  the  weight  of 
tbe  original  salt   rtMn.iins  behind.   (Debus.)  —  Nitric    ncid   of   40'    Bin.  ' 
quickly  dissolves  xanthate  of  lead  without  evolution  of  gns.  leavinK  a 
VoUowii-h  buttery  mass.  (Zciase.)     Dilute  nitric  acid  converts  it  in  a  few 
hours  into  a  fatty  substance;  by  longer  contact  with  the  dilute  acid,  or  by 
tho  action  of  strong  nitric  acid,  it  is  converted  into  a  yellow  oil  and  *uf- 
phato  of  lead.  —  Oil  of  vitriol   separates  tho  xanthic  acid  with  tolerable 
quickness,  but  if  even  slightly  diluted  with  water,  it  acts  very  slowly,  — 
Dry  hydrochloric  acid  gas  acta  nj»on  tho  Icad-snlt  in  tho  same  manner  m 
on  tho  potnsb-salt;    aqueons    hydrochloric  acid    quickly  sopnrates   tbe 
xanthic  acid  in  oily  drops.  (Zeiso.)     Sulphuretted  hydrogen  gas  doo«  not 
act   on   tho  dry  lead-salt,  even  after   a  long  lime  (Zoise,   I>ebus);  tho 
aqueous  or  alcoholic   solution  of  tho  gas  blackens  tho  salt  very  slowlr, 
and  without  separating  any  appreciable   quantity  of  xanthic  acid;  hnt 
aqueous   hydrosulphatc  of  ammonia,  pota-sh,    or  baryta  dcc(imt>ose«  lh« 
bait    immediately,  forming  flulpbido  of  lead   and  xanthate  of  the  alkali. 
(Zeise.)  —  Xantliate  of  lea<l  heated  with   a  dilute  aqueons  or  alcobuljc 
solution  of  potash  or  ammonia  gradually  blackens,  while  a  xanthate  of 
tho  alkali   is   formed  in  the   liquid;  an  excess  of  strong  potash-ley   Srvt 
di&^olves  the  entire  siilt,  and   afterwards,   when  moro  strongly   heated.   ' 
deposits  a  black  mixture  of  sulphide,  oxide,  or  carbonate  of  lead   (Zctsn.) 
—a  Xanthate  of  load  is  very  slowly  blackened  by  boiling  with  pure  w»l«r 
(Zoiso),  with  aep&nition  of  eulplude  of  lead,  sulphido  of  ethyX  and  pro* 


CCPBOUS  XANTHATE. 


450 


bably  also  of  bvposnlplinwM  ftoid,  (Debus.)  —  When  immersed  in  the 
aqueous  solutiuo  of  n  cuprlo  salt,  it  quickly  forme  cujirous  xantbate. 
(ZeiMj.)  —  Iodine  docompuscA  xantbate  of  lead,  forniin;^  iodide  of  lead 
and  bioxysulphocarbonate  of  ethyl.  (Debus,  p.  441.) — Xantbate  of  Icttd 
is  iusoluble  iu  water  and  in  ether;  it  is  likewise  nearly  insolublo  in  4*old 
alcobol,  but  dissolves  with  tolerablQ  facility  in  bot  ulcobol  (i^eisCi 
Couerbc.) 

Cuprotii  Xanthate. '^Formed  by  tbo  action  of  xantbic  aoid  on  oupric 
oxide,  or  of  an  alkaliao  xantbate  ou  a  cupric  Halt.  In  tbe  bitter  case,  a 
black  precipitate  [of  cupric  xautbatcl]  is  oroduc^,  wbiob,  in  a  few 
eccondfl,  changes  to  the  beautiful  yellow  and  tloccutcnt  precipiuitc  —  or 
curdy  if  tbo  solutions  are  concentrated  —  of  cuprous  xantbate.  As  a 
cupnc  bait  is  hereby  converted  into  a  cupruus  salt,  tlie  xantbic  ucid  like- 
wise UDdergoas  partial  deooui^touttiun,  the  chief  product  of  which  Is 
JTottlAtf/^ittfj  a  large  quantity  of  free  sulphur  being  likewise  separated. 
(Zeiso.) 

To  obtnlii  the  JTon/AWimtf  in  a  state  of  nurity,  an  alcoholio  solution  of 
cupric  chloride  i-i  precipitated  by  an  alconolic  solution  of  xantbate  of 
potash;  the  liquid  separated  by  Hltralion  from  the  cuprous  xanthato;  the 
prettier  part  of  the  alcuhol  distilled  off  from  the  filtrate;  the  residue  mixed 
with  ether;  and  tbe  mixture  fiUoretl  from  the  separated  sulphur  and 
chloride  of  potassium,  then  shaken  up  with  water,  and  left  at  retil,  wbere- 
ttpoa  a  lower  stratum  of  liquid  is  formed  containing  water  and  alcohol,  and 
above  it  a  solution  of  xiLUibcleue  in  ether.  Tbe  ether  is  next  diHiilled 
off;  the  residue  evaporated  in  vacuo  over  oil  of  vitriol;  and  the  xantho- 
lene,  which  remains  behiud  and  still  contains  free  sulphur  in  solution,  is 
distilled  after  the  addition  of  solution  of  common  salt;  it  then  posses  over 
nndecomposcd,  though  very  slowly,  together  with  the  aquoous  vapours. 
Finally,  the  distillate  ia  dehydrated  by  contact  with  chloride  of  calcium. 

Xanthclene  is  a  pale  yellow  oil  of  sp.  gr.  11 05  and  peculiar  odour. 

It  contains  390  p.  c,  C  and  6'6  H,  and  is  perhaps  i<)omeric  with 
3(anthic  ether,  C'H^O.CS'-  It  cannot  be  distilled  without  decumpusition, 
except  in  presence  of  water;  when  distilled  alone,  it  becomes  charred  and 
yields  a  uidlillato  having  an  odour  very  much  like  that  of  xantboil 
obtained  from  xantbate  of  potash.  The  solution  of  xanthclene  in  alcohnlic 
potash  appears  to  bo  accompanied  by  the  formation  of  xantbate  of  jiotosh 
and  sulpliide  of  potassium.  Iodine  dissolves  in  xantheleno,  imjmrting  a 
brown  colour  to  it  and  apparently  without  decomposing  it.  (Zoiso.) 

AVilh  this  is  connected  the  statement  of  Couerbo  [Ann.  Cfam.  rhy$, 
G,  S47),  that  ether  extracts  from  tbe  xanthato  of  copper  obtained  by  pre- 
cipitating a  cupric  salt  with  xantbate  of  pota»h,  a  greenisih  oil  cry^tal- 
liziug  in  beautiful  prisms,  which  melt  even  when  placed  on  the  hun((,and, 
like  oleflaut  gas,  appear  to  contain  C  and  H  in  equal  numbers  of  atoms, 
[These  easily  fusible  crystals  have  Ukowiae  some  rusemblanco  to  bloxy- 
fiulphocarbonate  of  ethyl.] 

T.  Debus  is  of  opinion  that  the  oxidized  prodqct  obtained  by  the 
action  of  protochloride  of  copper  ou  xanthato  of  potjmh  is  isomeric  with 
bioxysulphocarbonato  of  ethyl,  and  that  the  xantbic  ether  obtaine<l  from 
that  compound  :U  bigher  temperatures  is  isomeric  with  Zv\se\Xanthelme; 
for  if,  after  treating  tbo  alcoholic  solnlion  of  xantbate  of  potash  with 
protochloride  of  copper,  the  liquid  be  ljltere<l  from  tbe  cuprous  xantbate, 
aad  the  filtrate  diluted  with  water,  an  oily  body  ia  precipitated,  which 
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when  dissolved  hi  alcohol,  cannot  be  crystallized  eren  hy  cooling  to 
but  in  otliur  respects  agrees  pretty  well  >\'ith  bioxYsulphocorbomitc 
ethyl,  anrl  wlion  distilled  at  a  hi;,'li  temperature,  yielih^  a  sulistaiice  apj 
rently  identical    with    xnnthelcne.     The   deconipoaitiou   of  xauihate 
potatsh  by  protuchluride  uf  copper  appears  to  take  place  in  the  maQD( 
represented  by  the  tbilowiiig  e4uatiou: 

2(CMl"KO%C*S*)  +  liCuCl  =  -JKCl  +  C'H^Cu-OsC^S*  +  C'H  O'^CS*. 

rpebus,  Ann.  Phat^m.  72,  7.)  In  a  later  cominunication,  however,  Am 
Phnnn.  75,  liG)  Debus  states  that  the  suit  hitherto  regarded  a^  ciiproi 
xanthatc  is  really  a  compound  of  cupric  xanthato  with  cuprous  sulphid< 
3(C*H*CuO',C'S')  +  Cu'S;  in  fact  that  the  action  of  xanthato  of  poU 
on  cupric  salt^  is  precisely  analogous  to  that  of  oxyxuathate  of  potassioi 
on  cupric  sulphate  {vid.  p.  464).  % 

To  prepare  cuprous  xanthatc,  an  alcoholic  solution  of  cnpric  chlori>I«l 
or  acetate  is  precipitated  by  an  excess  of  alcoholic  xanthato  of  pota«Ii, 
and  the  precipitjito  wajihed,  first  with  alcohol^  till  the  liquid  whicn  run« 
tlii'oijgh  no  longer  becomes  turbid  (from  reparation  of  xantbelcne)  on, 
addition  of  water,  then  with  water,  and  dried  in  the  air,  by  which  it  d< 
not  Buffer  docompobitlon,  (Zeise.)  —  The  alcoholic  filtrate,  when  set  asidffJ 
for  a  few  weeks,  deposits  peculiar  crystals.  —  If  the  compound  be  pra-] 
cipitated  from  aqueous  nolutious,  xanthelene  and  sulphur  remain  mixedj 
with  the  cuprous  xanthate,  and  impart  to  it  a  peculiar  herb-like  udouFyi 
from  which  it  can  only  be  purified  by  continued  waahiiig  with  alcohol, or' 
better  with  ether.  (Zeise.) 

Zdw. 

Co^O    „ 72     ....    38-92     38 

6  C  ....^ « 30    ....    19*46 

6  H 5     ....       2-70 

0 8     ....       4-32 

4  8  „„ 64     ....     34-60 

C*H*Cu50S',C''S* ...  185     ....  100-00 

Cuprous  xanthate  when  distilled,  first  gives  off  an  oily  liquid  withoal 
changing  its  colour,  then  blackens,  yields  more  oil,  and,  both  before  and 
during  ignition,  a  gas  having  a  peculiar  odour.     Nitric  acid  of  3S    Bat, 
forms  with  the  bait  a  greenish  solution,  the  fonnation  of  which  is  attended 
with  brisk  effervescence,  and  separation  of  an  opaque,  fatty,   bl 
mass,  soon  changing  however  to  yellowish  white.  — Cold  oil  of  vitriol] 
'mots  very  slowly  on  tho  salt;  on  the  ajiplieation  of  a  gentle  heat,  it  fonui 
,^«  greenish  mixture  (from  which  tlie  yellow  salt  is  again  separated  by 
^irater)  and  ou  the  continued  applic:ition  of  a  stronger  heat,  produ«v« 
^complete  decomposition.  —  Strong  hydrochloric  acid  acts  very  alomly  in 
,tho  cold,  and   does  not  destroy  the  yellow  colour  of  tho  salt;  but  when 
licatcd,  it  separates  xunthic  acid  and  forms  a  solution  of  cuprous  chloride 
in  hydrocbloric  acid.     Sulphuretted  hydrogen  water  does  not  act  mach 
upon  the  salt,  but  aqueous  sulphide  of  potassium  blackens  it  instantly.-^ 
Ammonia  dist^olvcs  out  very  little  of  the  salt  at  ordinary  tomperituree; 
when  heated,  it  dissolves  rather  more,  forming  a  greenish  blue  solution; 
Ctio    undissolved   portion  presents   the   original   characters   of  tho  sail, 
excepting  that  a  low  granules  appear  blackish.     Aqueous  potash  at  100' 
changes  tho  yellow  colour  of  the  salt  to  black-brown. — Tho   salt,  at 
tho  moment  of  precipitation   from   alooholio   mixtures,  appo^MY  to  bo 
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fllightly  soluLIo  in  excoss  of  xantbate  of  pota«b,  and  of  Coptic  acctato. 
(Zeisc.) 

Mercnrous  Xanthate.  —  A  conoeutrated  aquooua  solution  of  xantliato 
of  potash  fomis  a  black  precipitate  with  mprcuroiiB  nitrate;  a  more  dilnto 
solution  forms  a  yellow  precipitate,  whicb  however,  in  a  few  minutes, 
especially  under  the  influence  of  light,  becomes  first  brown  and  afterwards 
black. 

Mercuric  Xanthate.  —  Xanthate  of  potash  forms  with  aqueous  hydro- 
chlorate  or  hydrocyanate  of  mercuric  oxide,  a  white  precipitate,  which  is 
at  first  very  finely  divided  and  runs  through  the  filter,  but  afterwards 
becomes  sandy;  it  is  soluble  ia  excess  of  xanthate  of  potash.  It  becomes 
voUowish  iu  a  few  months.  When  heated,  it  turns  yellow  and  then 
olack;  melts  somewhat  above  100^;  gives  off,  with  intumescence,  a 
email  quantity  uf  gas  having  an  alliaceous  odour,  and  a  large  Quantity 
of  xanthoil;  afterwards  yields  a  dark  grey  sublimate,  red  when  pulverized 
[cinnabarl],  and  leaves  a  black  residue  of  charcoal. 

Xanthate  of  Silver. — Concentrated  eolutions  of  xanthate  of  potash 
and  nitrate  of  silver  form  a  black  precipitate,  more  dilute  solutions  a 
yellowish  precipitate  which,  especially  under  the  influence  of  light, 
turns  browu  in  a  few  minutes  and  afterwards  black.  (Zciso.)  The  pre- 
cipitate contains  50*57  p.  c.  of  oxide  of  silver.  (Liobtg  &  Peloaze,  Ann, 
I'harm.  19,  260.) 


%  Oxyxanthic  Acid.    C*H*S*,2C0M 

Dedus.     Ann,  Phai-m,  75,  128;  Jahresber.  1850,  4G4. 

This  acid  has  not  been  obtained  in  the  free  state.  The  action  of 
strong  sulphuric  acid  on  its  potHssium-salt  appears  to  isolate  it;  but  the 
experiments  hitherto  made  on  tbis  point  are  not  decisive  {vid.  p.  -162) 
The  potassium  salt  is  formed  bv  the  action  of  a!c<dioIic  poiash  on  xanthic 
etber;  and  from  the  solution  of  this  compouml,  the  lead  and  silver  salts, 
and  one  or  two  others  are  obtained  by  double  decomposition.  The  term 
Oxyxanthaiet  apfilied  to  ibU  cltsfl  of  salts  dcjiutt^  tlmt  thtj  may  bv  ri'gardtrd  u  derived 
from  Oie  xiinthatct  by  the  substituliim  of  2  At.  O  for  2  At  8;  e.  e.,  Xanthate  t^f 
poiath  -  C*IPO=.2CS2  "  C»H*S'0';  Oxyxanthate  =  C'H^S«.2C(>'  =  CU^fiaO^ 
Debuii  regards  them  m  carbonates  of  clhyU'-mrnlIic  ftulpbidirs ;  e.  g.,  the  potassinm- 
salt,  as  bicarbonate  qf  ethylo-potatiic  tulphiAt  {Kohlewiaures  AetAt/l-Kaiiumni/kret) 
-  C*H*S.KS,2CCH,  &c. 


OxyxaiUhate  of  Fotaiaium.  —  When  a  solution  of  xaothic  other  in 
tlio  smallest  possible  quantity  of  00  per  cent,  alcohol  is  mixed  with  twice 
its  weight  of  potash  in  the  state  of  concentrated  alcoholic  solution,  tho 
mixture  left  to  stand  for  some  time  in  a  cold  place,  and  ultimately  cooled 
down  to  0*^,  this  salt  is  deposited  in  crystals,  leaving  a  mulhor-litiuor 
containing  mcrcnptan  {otd.  p.  441). 

2(OU*0,CS=)  +KO,HO  -  C^H5KS»,2CO»  +  C*H*S«. 

Crystallises  from  strong  Rolntions  quickly  cooled,  in  long  thin  needles; 
Lot  by  slow  crystalliiation,  it  is  obtained  in  colourless^  shining,  prisma^i" 
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white  cnrdy  precipitate  of  oxyxanthate  of  silver.  —  Sulphate  of  copper 
forms  a  yellowish  precipitate  impregnated  with  an  oily  subaiancc.  Corro- 
sive euWimftte  fonna  a.  scanty  wliito  precipitate,  probably  coutaiuing 
siibchlorifle  of  mercury,  while  a  yellow  oily  body  rises  to  the  Burfaco  of 
the  liquid.  —  8.  With  chloride  of  ethyl  it  forms  chloride  of  pota^flium 
and  carbonate  of  Bulphet-hyl  {vid.  p.  445). 

Combin<itionJ!. —  Thia  salt  dissolves  very  readily  iu  water,  but  is  not 
deliqucBceni.  It  dissolvea  very  easily  in  alcohol  at  15^  —  20',  sparingly 
at  0°.  Ether  dissolves  but  very  little  of  it,  and  wheu  added  to  tho 
alcoholic  solution,  throws  down  the  greater  purt  of  the  salt  iu  small 
crystals.  (Debus.) 

OxtfxunihaU  of  Zinc.  —  A  concentrated  aqacous  solatlon  of  the 
potassium-salt  mixed  with  a  saturated  ffotution  of  sulphate  of  zino, 
produces  no  precipitate;  and  on  evaporating  the  liquid  in  varun,  part  of 
the  oxyxanthate  uf  xiuc  produced  by  the  mixture  is  decumposetl,  with 
evolation  of  carbonic  acid  and  separation  of  sulphide  of  zinc.  The- 
dry  mass  is  treated  with  a  small  quantity  of  absolute  alcohol  to  aeitarato 
snTphate  of  potash  and  sulj)hido  of  zinc,  and  dissolve  the  undocomposed 
portion  of  oxyxanthate  of  zinc.  When  the  solution  is  evaporated  iu 
racno,  a  small  portion  of  the  Hiilt  is  a^fain  tlecompnso<l,  but  the  greater 
part  remains  unaltered,  being  mortdy  contaminated  with  a  small  quantity 
of  sulphide  of  /inc.  -  VVhitu  tallowy  mays,  which  dissolves  with  tolerablo 
fiicility  in  water  and  alcohol.  —  When  tho  solutions  are  left  to  themselves 
at  ordinary  temperatures,  or  when  thev  are  gently  heated,  decomposition 
takes  place,  carbonic  acid  and  sulphide  of  zinc  being  eeuaratcd.  The 
other  transformations  of  this  salt  are  for  tho  most  part  analogous  to  thoao 
of  tho  potassium-salt.  (Debus.) 

OxyxnntKaU  of  L€ftd.  C*H*PbS^2C0^  — Precipitated  in  the  form  of 
a  white  crystalline  powder  wheu  aeetate  of  lend  is  adthsd  to  a  solution  of 
oxyxanthate  of  potas-sium  in  equivalent  quantity.  An  excess  of  either 
of  the  two  salts  would  rcdissolve  the  precipitate.  On  evaporating  tho 
eolutioD,  tho  salt  \&  ubtoiued  in  white,  shining  needles  arran^^od  in  concen- 
tric groups,  and  exhibiting  under  the  micro^cn|)e  the  form  of  prismatic 
crystals,  with  two  of  their  opposiio  lateral  faces  very  much  developed. 
The  best  crystals  are  obtaiuetl  by  diswiviug  tho  salt  in  alcohol  of  I'iO^, 
and  leaving  tho  solution  to  evaporate  slowly  in  the  air.  —  This  salt 
heated  in  a  test-tube  is  resolved  at  about  100"^  into  sulphide  of  lead,  and 
an  ethereal  substance  which  condenses  on  the  colder  part«  of  the  tube. 
When  boiled  with  water,  it  also  yields  sniphide  uf  load  and  a  substance 

LTing  a  peculiar  and  oflensive  odonr.  —Acetic  acid  has  no  action  upon 
^0  salt;  but  sulphuric,  hydrochloric  and  nitric  acid  decotnpoM  it,  with 
evolution  of  gnJphuretted  avdrogen  and  carbonic  acid.  —  lodinff  decom- 
t   it     like   the    potassmm   salt.  —  Sulphuretted   hydrogen     passed 

trough  water  in  which  tiie  salt  is  f>uspended,  throws  down  sulphide  of 
id  and  forma  other  products  not  yet  examined.     Sulphide  of  ammo- 

lium  acte  in  a  similar  manner.  Sulphide  of  potaj^ium  forms  sulphi^le  of 
road  and  oxyxanthate  of  potassium.  —  Aqueous  ammonia  has  no  action 
ou  tho  salt.  —  Caustic  potash  dissolves  it  at  ordinary  temperatures;  form- 

ig  a  clear  solution,  which  after  hmg  standing,  or  instantly  at  ordinary 

•mperatures,  deposits  sulphide  of  load.  —  The  salt  is  ioi^ulublo  in  % 

»ot  difisolTes  sparingly  in  alcohol  and  ether.  (Debus.) 
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Oxyxanikate  of  Silver.  —  Precipitated  in  wlitte  flukes  on  adding  nitrate 
of  silver  to  a  solution  of  the  potas^iam-salt.  The  precipitiite  soon  unites 
into  a  mass  which  has  tlic  consistence  of  plaster,  and  cannot  bo  washed  in 
the  ordinary  way.  But  by  placing  a  small  quantity  of  it  on  a  filter,  and 
keeping  it  suspended  in  water  by  means  of  a  wash-bottle,  it  may  be 
obtained  in  a  state  Elt  for  analysis.  It  is  very  instable,  blackening  from 
separation  of  sulphide  of  silver,  when  gently  heated  either  alone  or  in 
water.  The  same  decomposition  is  produced  after  some  time  by  diffused 
daylight,  and  instantly  by  direct  sunshine  Hydrochiorto,  sulphuric,  and 
nitric  acid  decomjmse  it  in  the  same  manner  as  the  lead-salt.  When 
quickly  boated  alone,  it  cakes  together  into  a  tarry  mass.  Sulphide  of 
jiotas^ium  decompuscsit  instantly,  forming  sutphidc  of  silver  and  oxyxan- 
thate  of  potassium.  (Debui?.) 

Debus. 
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4  0  

c^H^^gSs.aco' ... 

.     201     . 

..   100-00 

Sulphocarbonate  of  Ethyl.    C»H*S'  =  C*H»S,CS«. 

Scaw£iZER  (1 844).     J.  pr.  Ckem.  32,  254. 

Vinit  or  Ef hylic  Suiphocarbonatt,  AethytulfocarhoHoi,  —  Fonned  bj  the  action  of 
rhloridc  of  ethyl  on  suljijiuc&rboniile  of  potsssium: 

CH^Cl  +  KS.C99  =  C^H*S.CS3  +  KQ. 

One-half  of  an  alcoholic  solution  of  potasli  is  completely  satnrated 
with  Bulphiiretled  hydrogen,  and  then  mixed  witli  the  i>thcr  half;  the 
nuxturo  saturated  with  .sulphide  of  carbon,  whereupon  piilphocarbonatc  of 
potassium  sinks  to  the  bottom  in  the  form  of  a  dark  red  liquid;  and  vapour 
of  hydrochloric  ether — evolved  from  a  mixture  of  alcohol,  common  salt 
and  oil  of  vitriol,  and  w.oshed  with  w.iter— passed  through  the  liquid. 
After  the  liquid  satumted  with  hydrocliloric  ether  bus  been  loft  for 
Mveral  days  in  a  stoppered  bottle  and  frequently  agitated,  vaponr  of 
hydrochloric  ether  is  again  passed  through  it;  and  this  series  of  processes 
IS  repeated  several  times.  The  greater  part  of  the  potash  is  gnulually 
converted  into  chloride  of  potassium,  which  cryetallir-es  out;  and  the 
decanted  liquid,  on  being  mixed  wilh  w.iter,  deposits  an  oily  mixture  of 
sulpiiocnrbonato  of  ethyl  and  sulphide  of  carbon,  wbieh  latter  is  A'ery 
dilticult  to  separate.  For  when  the  liquid,  after  bcin^  washed  with 
water,  is  subjected  to  fnu'tional  dtstillation,  even  the  last  distillate  is  still 
contaminated  with  sulphide  of  carbon.  This  last  dititillato  must  therefore 
be  a^kin  shakrn  up  with  aqueous  pota8h  in  the  cold,  and  this  treatment 
repealed  as  long  us  the  potash  acquires  a  yellowish  red  colour  from  for- 
matiou  of  stdphocarbuunte  of  polaaisium. 

Yellow  liquid,  becoming  dark  red  when  heated,  but  recover! 
▼ellow  colour  on  cooling ;  heavier  than  water.     Begins  to  boil  a; 
but  its  boiling  point  couliuually  rises,  probably  from  partial  decom|i 
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Debni.  ^^M 

6C  30    ....     17-24    ir-I«  ^1 

5  H - 5     ...       2-39     2'3fi  I 

Pb «...^....     104     ....     49-71     49*43  4 

2  S  32     ....     1533  J 

4  O  32     ....     15-33  I 

C*H^PbS»,2C0a  ....    209    ....  1 0000  1 

Oxyxanikate of  Copper.  —  A  concentrated  solution  of  oxyxanth&U  at 
potassium  added  to  a  eolation  of  sulphate  of  copper,  forms  a  preclpititc  ofl 
osyxanthiite  of  copper,  which  is  white  at  the  first  moment  of  its  foruiM 
titm  but  quickly  becomes  yellowish  and  changes  into  an  unctnons  toAsm 
which  adherer  closely  to  the  glass.  This  mass  is  a  mixture  of  two  new] 
bodies  3(C*H^uS-,2CO')  +  Cu^S  aud  C"H*'«^0*,  (p.  448),  resulting  froafl 
the  decomposition  of  the  oxyxanthate  of  ooppcr:  J 

5(CM1»CqSs,2CO')  =  [3(C*H*C«S»,2CO*)  +  Ca»S]  +  C»H»a?0».  I 

These  bodies  may  be  separated  by  washing  tho  mass  on  a  filter  wi(k  , 
water,  tlii^ii  dissolving  in  cold  alcohol,  filtering  a^ain,  and  cynporalin^  iii« 
solution  in  vacuo.  The  dry  residue,  after  repeated  washing  with  etlwr 
and  finally  with  water,  leaves  the  compound  3(C*ll*CuS*,2C0*)  +  Cu'i^ 
which  may  be  dried  in  vacuo;  and  the  ethereal  extract  evaporated  in  tlie 
air  at  ordioary  temperatures  leaves  the  compouad  C"H'*'S*0*  in  the  fono 
of  an  oil  having  a  iiunt  yellowish  tint.  (Debus.) 

Oxi/xanthate  of  Coj>per  mt?i  DisMlphidA  of  Copper.  —  This  ia  the  first 
of  the  above-mentioned  products  of  the  decomposition  of  ^TTTtnthtH 
of  copper.  —  Yellow,  non-cryetalline  powder;  when  heated  in  %  ttit 
tube,  it  is  resolved  below  100  into  a  tarry  mass  which,  at  a  higher  t«n- 
pcrature,  gives  off  an  ethereal  liquid,  —  Dilute  sulphuric  acia  hai  hQj 
action  upon  it  in  tho  cold;  stronger  sulphuric  acid  dissolves  it 
evolution  of  g-[is;  the  solution  mixed  with  water  gives  ofl*  a  small  qi 
of  gas  and  (ioposila  a  brown,  flocculcnt  powder.  —  Hydrtvchloria^ 
either  dilute  or  concentrated,  readily  decomposes  it,  forming  protocl 
of  copper  and  a  number  of  gaseous  products  having  an  ethen?al  odoar. 
Nitric  acid  convert*  it  into  a  yellow  unctuous  mass.  —  Strong  acetic 
converts  it,  slowly  in  the  cold,  more  quickly  at  a  gentle  heat,  into 
oily  bddy,  which  euclofies  the  etill  undecomposed  portion  of  tho  comi 
and  protects  it  from  fiirtbor  action.  —  Sulphuretted  hydrogen  and  suiphi^ 
of  ninnionium  form  sulphide  of  copper  and  other  products  nut  r4 
examined.  —  Ammonia  extracts  the  copper,  and  leaves  an  oily  fiuli»unc*!j 
—  Potash  deepens  tho  yellow  colour  of  the  compound,  but  at  tho 
time  dissolves  a  portion  of  it,  forming  a  bluo  solution.  — This  comi 
IB  iutiolublc  in  water.  Ether  dissolves  it  very  sparingly,  to  the  amonut 
about  1  pt.  in  10,000.  Alcohol  dissolves  it  with  tolerable  facility,  and 
evaporation  yields  it  in  tho  form  of  a  yellow^  non-crystalline  poi 
(Debus.) 

Dibuf. 

IBC  — .„  lOe  ....  2204     » 22i4       ..  »« 

15  H  « „ 15  ....  306  .,..^  3*36     .«  »-27 

S  Ctt - „« 159  ....  32-46  ....^.  ™  Sa-Sf 

7  8    112  ....  22-85     20-47     ....  CH9 

laO  - « _« 96  ....  19-59 

3(C*U*CoS*,2CO^ tea's    ....    490    ....  100  00 


^^^^^^  SULPHOCARBONATS  OF   ETJUL.  465 

f  Oxyxanihate  of  Silver.  —  Precipitated  in  wblte  flalces  on  adding  nitmtc 

of  silver  to  a  solution  of  the  potas^um-salt.     The  precipitite  soon  unites 

I      into  a  mass  which  haa  the  consistence  of  piaster,  and  cannot  be  washed  \\\ 

I      the  ordinftry  way.     But  by  placing  a  small  quantity  of  it  on  a  61ter,  ami 

r     Veeping  it  suspended  in   water  by  means  of  a  wash-bottle,   it  may  be 

'      tibtained  in  a  state  lit  fur  analysis.     It  is  very  instable,  blackening  from 

I      separation  of  sulphide  of  silver,  when  geutty  heated  cither  alone  or  ia 

water.     The  saiiio  decomposition  is  produced  after  same  time  by  diffused 

daylight,  and  instantly  by  direct  sunshine.      Hydrochloi'jc,  sulphuric,  and 

nitric  acid  dccompojie  it  in   the  same  manner  as   Llie  lead-suit.      When 

quickly  heated  alone,  it  cakes  together   into  a  tarry  mas.i.     Sulphide  of 

potassium  decomposes  it  instantly,  forming  sulphide  of  silver  and  uxyxaa- 

thate  of  polassium,  (Debui^.) 

i,  Debas. 

I                               6C  24  ....  n-94 

I                                5  H 5  ....  2--I9 

^^HL                   Ag    „ 106  ....  5373     51*31 

^^^^P               2S   32  ....  15-92 

^^^^B  4  o  

^^^^B  C^H'^AgS^.'iCO:'  ....     20t     ....   100-00  f. 

^^^    Sulphocarbonate  of  Ethyl.    OH»s»=  C*H»S,CS*-. 

ScHWErzER  (1844).     J,  pr.  Ckeni.  32,  254. 

Vittie  or  Elhylic  Sulphocarbonate,  Aeihy»u{focarhonal .  —  Fonncd  by  the  action  of 
pliloride  of  eUivl  on  aulpbucarbon&te  of  poCuiiuni : 

C^H'Cl  +  KS.CS3  =  OH*S,CS«  +  KCI. 

\  One-half  of  an  alcoholic  solution  of  potash   is  compleiely  saturated 

with  sulphnretted  hydrotron,  and  thou  mixed   with   the  other  half;   the 
mixture  saturated  with  sulphide  of  carbon^  wlirreiipon  sulphocarbonate  of 

I      potassium  sinks  to  the  bottom  in  the  form  of  a  dark  red  liquid;  and  vapour 

'  of  hydrochloric  ether — evolved  from  a  mixture  of  alcohol,  common  s-olt 
and  oil  of  vitriol,  and  w.ishod  with  water — passed  through  the  liquid. 
After  the  liijuid  saturated  with  hydrochloric  ether  has  been  left  for 
several  days  in  a  stoppered  bottle  and  frequently  agitated,  vapour  of 
hydrochloric  ether  is  again  passed  through  it;  and  this  series  of  processes 
is  repeated  several  times.  The  greater  part  of  the  potash  is  gra<lually 
converted  into  chloride  of  potassium,  which  crystallines  out;  and  the 
dec.tnted  liquid,  on  being;  mixed  with  water,  deposits  an  oily  mixture  of 

I  Bulpbociirboiiate  of  etbyl  and  sulphide  of  carbon^  which  latter  is  very 
dilHcalt  to  separate.  i\>r  wliea  the  liquid,  after  being  wAnhcd  with 
water,  is  subjected  to  fi-actional  distillation,  even  the  last  distillate  is  still 
contaminated  with  sul[>hide  of  aubou.  This  last  distillate  must  therefore 
be  a^tn  shaken  up  with  aqueous  potash  in  the  cold,  and  this  treatment 
repeated  as  long  o^  the  potash  acquires  a  yellowish  red  colour  from  for- 
mation of  sulphocarbonate  of  potassium. 

Yellow  liquid,  liri'oining  dark  red  when  heated,  hut  recovering  itfl 
yellow  colour  on  cooling ;  heavier  than  water.  Begins  to  boil  at  IfiO*; 
but  its  boiling  point  continually  rises,  probably  from  partial  decomposition 
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[or  impority  1).    Hm  «  sweetish  AUiaceou  odour,  and  am  BgrmMy  eweat 

Uste,  like  thftt  of  anise. 

8ok«iiMr. 

5C 30    ....    3€*15    tt-€5 

5H S    .^      6-02    ^      6-47 

3S 48    ™    67-83    58-13 


C*H»S.C8?....-..    83    ....  100-00    „.  10*« 

Wfaeo  set  on  fire,  it  boms  with  »  blue  flanae.  —  Heated  with  aloohdSe 
potash,  it  is  very  quickly  decomposed  into  snlphocazbonate  of  potaniiK 
and  salphide  of  ethyl  [and  carbonate  of  potash !] 

Veiy  slightly  soluble  in  water;  distolvee  readily  ia  alcohol  aad  ethff. 
(Scbweiser.) 


If  Sulphozanthic  Add.   C*H*S>,C>S«. 

CnANCEL.    Compt  rmd,  32,  642;  IntUk  1851, 138;  J,  pr,  Ckem.  53,  I7ti; 
Fharm.  Centr,  1851,  520. 

Not  known  in  the  free  state. 

JSulphfminthaie  of  Potamum,  OH*KS*,(7S^  is  formed  by  tratinf 
mercaptide  of  potassium,  OH'KS^  with  an  equivalent  qaantity  of  salphi^ 
of  carbon.  Combination  then  takes  place,  attended  with  evolntioD  ef 
heat;  and  a  white  salt  is  formed,  soioble  in  water  and  in  alcohol. 

6C  24-0  ....  14-62 

5  H „ «„ 5-0  ....  305 

6S  9C-0  ....  58-46 

K 39-2  ....  23-87 

C<H*KS=.2CS«    1C4-2     ....  10000 

Maj  be  regarded  ai  carbovinate  of  potash  in  which  all  the  cvlphur  u  rvplaced  by 
oxygen,  or  as  xanthate  of  potash  in  which  the  remaining  oxrgen  is  replaced  by  flUi^v. 

Decomposes  at  100°  into  pentasulphlde  of  potassium  and  an  oil  wfaidi 
Chancel  regards  as  oil  of  garlic. 

Carbonic  acid  gas  passed  through  the  alcoliolie  solution  conrertitlie 
salt  into  oxyxaiithate  of  potassium,  C^IPKS^2C0*  (p.  461).  A  solstia 
of  sulpfaoxanthato  of  potassium  forms  yellow  precipitates  with  lead> 
mercury-,  and  silver-salts,  and  a  crimson  precipitate  with  coppernaltf. 
All  these  precipitates  decomposeqnickly  when  exposed  to  the  air,  formioj; 
metfilHc  sulphides.  The  precipitate  formed  in  a  solution  of  cspric 
sulphate  is  a  cuprous  nalt,  whose  formation  is  attended  with  that  of  a  botlr 
composed  of  C«H»S«.  (Chancel.)  H 


Sulphophosphovinic  Acid.     H0,C*H*O»,PS^O3 = 2HO,C*H»0,PS'-0'- 

Clokz  (18-iG).     Compt.  rend.  24,  388. 

Wein-Schwfftlphotphoniluri',    Ar'uh    •nffoxypktupkwinmt.  —  Formed    fcr  tta 
action  of  sulphoxyiibosphork  acid,  PS-O*.  on  alcohol. 


rERCIItOniC  ETHER, 


m 


The  jK>ta5h  an«l  aoda-sftlts  nre  easily  obtftinod  by  agitating  oliloro- 
snlpliide  of  j)h<wphoroii?.  PS'Cl',  with  alcoholic  pottsh  or  soda.  They 
dissolve  readily  in  water  and  alcohol. 

Cnro=  +  PffCP  +  5K0  =  KO,C*U^KO^PffO»  +  3Ka  +  HO. 

^  The  baryta,  strontia,  and  lime-salts,  obtained  by  sataralingtbeaqueoua 
acid  with  the  corresponding  carbonates,  are  crystallizablc.  The  formula 
of  Ihobaryta-snltis:  BaO,C'H»BaO^PS»0^  (Clocz.) 


Perchlorate  of  Etliyl.    C'lPO.ClO^t 


Claric,  Hare,  &  M,  Boyle  (1841). 
Chm.  20,  128. 


PfiiL  Mag,  J,  19,  370j  also  J,  pr. 


Ptrehhric  etAtr,  Percklorate  t^f  aside  qf  E/h^i,  Utta^koraaura  Aethpioxyd, 
UeberxMorvin&ter, 

Preparation.  \  At,  perchlorate  of  baryta  is  robbed  to  a  fine  powder 
with  1  At.  crystiiUized  sulphovinatc  of  hnryta;  a  small  quautity  of  flic 
mixture,  not  exceeding  80  grains  (ou  account  uf  tliC  danger  of  explosion), 
introduced  into  a  eniall  retort,  connocted  with  a  tube-«ha|>ed  receiver  Bur- 
roundeil  with  ice;  and  heated  in  an  oil-bath  provided  with  a  themiomoter, 
by  means  of  an  Argand  lamp,  which  can  be  quickly  removed.  A  wooden 
screen,  with  liule^  lilled  up  with  thick  platen  of  jzlnsa,  is  placed  between 
the  operator  and  the  retort.  No  action  takes  place  till  the  temperaturo 
rises  to  100^;  and  so  long  as  the  water  [of  crr^talliEation]  ha^  not  passed 
over,  there  is  no  fear  of  explosion.  Uut  above  100"^',  the  heat  must  bo 
Tory  slowly  raised  to  171^  at  which  temperature  the  distillation  comes  to 
an  end: 

CmiBaO=,2SO»  +  BaO,a(>"  ^  2(BaO,60*)  +  C*H«O.CIO". 

With  perchlorate  of  jKitafth  the  prejiftralion  dors  nnl  jraccrcd  ;  neither  cjin  the  ether  he 
obtAinctl  by  the  use  of  sulphovlnic  aciJ  iii«teaJ  of  the  l>aryta-«alt.  —  The  perchloric 
ether  collects  in  the  receiver,  covered  with  a  layer  of  water.  The  water 
is  removed — without  taklnff  the  receiver  in  the  hand,  which  might  cauKe 
an  explosion  —  by  moans  of  a  strip  of  paper  moistened  «t  the  cud.  - —  To 
preserve  the  perchloric  ether  without  danger,  it  may  l>o  mixed  with 
abeolute  alcohol;  for  a  mixture  of  1 — 2  nnrts  ab^otnte  alcohol  with  the 
perchloric  ether  obtained  from  1  pt.  of  Bulpboviuato  of  baryta  does  not 
explode.  The  pure  ctlicr  may  bo  again  separated  from  tins  mixture  by 
Uie  addition  of  an  equal  bulk  of  water;  the  separation  is  however  always 
attended  with  loss,  becaui^e  the  water  exerts  a  dccomposini^  action  on  the 
ether.  All  manipulations  with  this  compound  must  be  performed  with 
gloves  on  tlio  hands,  and  a  mask  with  thick  eyo-glassca  before  tlie  face. 

Transparent  and  colourless  liquid,  heavier  thaa  water,  of  agreeable 
odour,  and  sweet,  afterwards  bitter,  cinnamon-like  taste.  At  100'',  it 
either  explodes  or  swells  up. 

Perchloric  ether  is  the  most  violently  explosive  of  all  known  coni- 
pound-s,  the  explosion  being  induced  by  heat,  friction,  perenseion,  and 
often  taking  pince  without  any  apparent  cause.  If  the  above-mentioned 
mixture  of  perchloric  ether  with  alcohol  1>©  poured  into  a  basin  con- 
taining an  equal  c^nantity  of  water,  the  greater  i)art  of  the  hydrated 
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nlcoliol  potired  off  from  the  drop  of  percbloric  etlier  w)iich  f&Us  to 

bolloni,  and  the  remaining  li<^uitJ  throrni  on  a  wet  filter  supported  br 
wire  funnel,  eo  that  the  watery'  liquid  may  run  off, — the  drop  of  perchl< 
ether  which  remains  on  the  filter,  mav  he  exploded  by  contact  with  k 
body  or  by  the  blow  of  a  hammer.  The  least  drop  exploded  on  an 
porcelain  uaain  crumbles  it  to  powder. —  Perchloric  ether  does  not  dt 
poso  when  Vept  under  water;  but  undergoes  partial  decompoeition  wb« 
separated  by  water  from  its  alcoholic  eolutlon  —  Alcoholic  potash  addt 
to  the  mixture  of  perchloric  ether  and  alcohol,  instantly  produces  comph 
decomposition  of  the  ether,  and  throws  down  a  larger  quantity  of 
chlorate  of  potash. 

Perchloric   ether  is   insoluhle   in  water;   its  solution   in  a  enfficit 
(quantity  of  alruhol  hum^  away  completely,  when  set  on  fire,  without 
least  explosion.   (Hare  *fc  Boyle.) 


Nitrite  of  Ethyl.    C*H»0,NO». 

Navter  &  Geofprov.     M^m.  de  VAcad,  &  l^ar.  1742,  515. 
Sedastiani.     Ue  uitro  et  modo,  cum  ejus  acido  ol.  nnphthae  psi 

Erf.  1746,  35. 
Hrnkel.     I>c  naphtha  nitri,  per  ignem  elaboranda.     Erf.  1761. 
BoGHEs.     J.  Phyt.  1773,  Jnni,  478. 
Dehnk,  Black.     Crdi.  chem.  J.  1,  44  &  50. 

TiELFBEiN.     Crdt.  Ann.  1784,  2,  221  and  312;  1785,  I,  37  and  130. 
V.  d.  Ballen.     Crell.  Ann,  17H7,  1,  531. 

WouLFE,  Prlletier.     J.  Vhys.  1784,  Dec.  21.     J.  Phys.  20,  457. 
KuNREMULLER.     Crcll.  Ann.  1700,  1,  218  and  312. 
Dk  Lassone  a  Cormette,     M6nu  Soc.  Ray,  Par.  5,  56;  %\so  (TrtiL  ^n., 

1700,  2,  64. 
T>KVEt:x,  Proust.     Ann.  Ckim.  22,  144;  42,  231. 
Braonatelli.     a.  Gehl.  1,  579. 
Thknard.     Mt-ni.  de  la  Soc,  d'ArcuHl.     I,  75  and  358;  abstr.  ^ 

4,18. 
Bouillon  Laouaxre.     Ann.  Chtm.  Pkyt.  12, 109;  ftlso  J.  Pkarm,5, 

also  JV'.  Tr.  5,  1,  356. 
DcFLoa.     N.  Tr.  6,  2,  136.  —  Berl.  JaUvh.  27,  1,  87;  28,  2.  813. 
Jean  Dcmas  A  Pol.  Houllay.    Ann,  Chim.  Pht/t,  37, 15;  »l«o  J.  Pkart 

14,  113;  also  :Sc/tw.  52,  337  and  433;  also  Poff^.  12,  430;  al&o  Jf 

17,  2,  109. 
Ltedio.     Ann.  Phmnru    30,  142. 
Emil  Kopp.     Htv.  6ci<ntij.  27,  273;  abstr.  A.  J.  Pharm.  11,  320. 

iVirroitf  ether,    Vintc  or    Etkylic    Kttrite,   Hyponitrcwt  eikev, 
Athyioar^d,    Satpetrigtaurer   Arlher,     Smipririijrineiter,    JEMt    Mypomttfemt^ 
nitreuT;  A't/n/c  d'Oxyde  d'Elht^h;  ftirmrrly  Sitrie  etkfr,  Saipetrmajtktkm, 
ather,  Rther  nitrique.  —  First  observcfl    bjr   Kunkirl  in  1681,  and    mUaeovanrf 
Navier   in    1742,   and   by   Sebostiani    ia  1746.     lu   compofttion    mm  MOHtaii 
Durou  &  Boullay. 

Formation.     By  the  action  of  nitrous   octti,  and  Hkewiae  of 
or  hyponitric   acid  on  alcoholi  inasmuch  a8   the  last  natned  aeUi 
reduced  to  nitrons  acid   by  the  action   of  a  portion  of  the  ftlcohoL*^^ 

Krsiirt-ti»g  the  iluubtful  formBtion  of  thii  cotnjiound  from  nitric  ariil  aod  bl»ri—W  *^ 
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Brucine,  —  f .  Mohr  (Arch.  Pharm.  [2]  74,  47)  doubtf  the  exiKteocfi  of  nitroui  ether, 
or  at  all  events  its  ncttuU  presence  in  the  preparation  known  by  that  name.  t>rcautie  he 
cuutd  not  diicover  any  ti^s  of  decomposition  in  that  preparation  (obtained  by  ditlining 
alcohol  with  nitric  ncid),  on  distilling  it  with  cauAtU:  pota*h  or  leaving  it  in  contact  with 
an  alcoholic  solution  of  potaiih.  Screcker.  however,  haa  shown  {Ann.  PAarm.  71,  'S'6\) 
that  nitroua  ethrr  is  resolved  by  hydrate  of  potash  into  nilruus  add  niid  alcohol 
{rid.  p.  47&). 

Preparation,  1.  Funiiug  nitric  ncid  is  mixed  with  alcohol  iu  a  well- 
closed  bottle  kept  at  a  very  low  temperature;  the  evolved  gas  let  out 
after[afew  daya,  by  boring  a  hole  through  the  corkj  and  the  layer  of 
uitrou^  ether  which  haa  rioea  to  the  top  of  the  llijuid  separated  by  a  divid- 
in^^  funoeh  Navier  &  Baumc  take  2  ptu.  nitric  acid  to  3  pts.  alcohol; 
Wallentis,  equal  parta;  Ticlehein  takes  3  ptd.  acid  to  4  pts.  alcohol,  and 
separates  the  cthcr^  not  by  t!ie  fiinuel,  but  by  distillation.  Thi«  jintccai^ 
ia  dangerous,  oh  account  of  the  grent  liability  of  the  veikiela  being  burst 
by  the  gas  and  vapour  which  furm, 

2.  Black  arrauges  in  layers,  2  pts.  of  fuming  nitric  acid,  I  pt,  water, 
and  3  pti^.  alcohol,  otherwise  proceeding  vl&  in  (I). 

3.  By  distilling  a  mixture  of  nitric  acid  and  alcohol.  Woulfc  dij>til9 
fuming  nitric  acid  with  alcohol  into  a  receiver  connected  with  two 
Woulfe'H  bottlen  containing  alcohol.  Bogues  distils  dilute  nitric  acid 
with  au  equul  quantity  of  atcidiol.  Mitouard  distile  1  pt.  of  the  fuming 
acid  with  3  pta.  of  alcohol.  Dohiio  introduces  6-1  pis.  of  alcohol  into  a 
tubulated  retort  provided  with  a  wide  receiver,  and  adds  1  pt.  of  fiimtng 
uilric  acid  every  four  houre,  during  the  severest  cold  of  winter,  till  25  pts. 
have  been  added;  tUo  niixturo  tlicn  froths  up,  but  without  rise  of  tem- 
perature; he  afterwards  add.-^  \  pt.  of  acid  twice  a  dny  till  53  pts.  of  acid 
have  been  used,  and  51  pta.  of  nitrous  ether  have  pasiied  over.  —  Duflos 
introduces  4  pts.  of  8G  per  cent,  alcohol  into  a  retort,  and  gradually  pours 
through  the  tubulus,  within  Hti  hour,  4  pta.  of  cuncentratcd  nitric  acidj 
without  application  of  external  heat.  Tiie  di^jtillatc,  amounting  to  4  pts. 
which  collects  in  the  course  of  48  hours  iu  the  receiver  surrounded  by  a 
freezing  mixture,  ia  agitated  with  an  equal  (juantity  of  lime-water,  and 
the  nitrous  ether  which  fteparates  is  rectified  over  half  its  weight  of  nitrate 
of  linie;  the  quanlity  thus  obtained  amounts  to  2^  pts.  Buullay  {Hull. 
Pharm.  3,  145)  conuecta  a  duiiblv  tubulated  returt  of  J 8  litres  capacity 
with  a  receiver  and  with  two  Woulfc'a  bottles  containing  solution  of 
common  salt;  fits  into  one  tubulus  a  cop|vcr  ftmnrl  provided  with  a 
ftopcock,  and  into  the  other  a  Muiilar  funnel  nni<le  of  platinum;  heats  the 
retort  to  fiO^ ;  pours  through  the  Hrst  tubulus  oO  gnus,  of  alcohol  of  40^ 
Bm.,  and  through  the  fit'ConJ  50  grms.  of  nitric  acid  of  3C)^  Bm., — 
Tvhich  lic^uiils  pa-ss  olF  aliiio.st  xvhuUy  in  vajtour  and  with  brisk  effer- 
vesGonce;  he  then,  after  about  a  quarter  of  au  hour,  whou  the  \vholc  hua 
become  quiot,  introduces  anotlicr  equal  quantity  of  the  two  liqui^iei, — 
ami  proceeds  in  the  same  manner  several  time.s.  The  principal  portion 
of  the  nitrous  other  wUects  above  the  talt  solutions.  A  glass  or  plati- 
num funnel  may  aUo  be  used,  in  which  the  alcohol  is  mixed  with 
the  acid  a  short  time  before  opening  the  cock.  Durozicz  (J.  Pharm. 
0,  iyi;  also  Rupert.  16,  251;  also  May.  Phann.  3,  02)  mixes  in  a  retort 
4H  pis.  of  alcohol  of  3fi '  Bm.  with  24  ])ts.  of  nitric  acid  of  32°  Bm.  and 
then  with  12  pts.  oil  of  vitriol.  In  five  minutes,  intumescence  take  place 
spontaneously.  The  distillutc,  which  passes  over  without  any  applica- 
tion of  heat  from  without  aud  amounts  to  23  pts.,  yiobls,  when  shaken 
up  with  water,  \0  5  pts.  of  nitrous  ether.     Proust  intrudupeg  into  ft  rotort 
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4.  By 


CBfiy  meesrtr  and  wiih  tlirw  Woulfo's  1»«UIh  b»- 

pte.  m  Brtne  aeiii  el  «p.  fr.  I  -3  ami  4  pts.  of  aMMl, 

i^^Mj-  at  Um  beginntng-  only;  the  nitroQ*  «Cktf, 

flfvr  iBto  t^  alooU  iu  the  first  boiUv,  »  aenntoil 

/.  —  TVnard  boKta  in  a  retort  connected  widi  fin 

>'•  Iwttlea  half  filed  villi  aoJniion  of  salt  an<l  eurroosded  wtUi 

nd  itoty  a  auxtare  of  eanal  part«  of  alcohol  of  So'  Bm.   and  nOxx 

ti  9t  Pto;   ahuMHH  IM  actioo  becovMs  too  Yiol«Dl,  &•  qmU  tb 

■f  it,  vhereopoD  the  action  jeoes  on  qasetlv, 

ifoafcueoosly.      Tb«  \%jet»  of  nitrooa  etlwr 

»i«  M!parat«d  by  tb«  dindin^  fnanrl.     *rbe 

af  th»  «iizt«rft«  tira  better  dooi  lh«  u|M?ratioo  ni«^ 

af'lfe  pviater  Polity  of  eeoluig ;  by  iKta  pffooMi.  200 

«f  W^  Bn.  with  200  fnna.  nitric  acid*  yield  betwn 

.  «f  fiaiitad   oKtom   ether.    (Dumas    A    Bonllay)  — 

tbe  utrie  aad  nitrow  acid  rapouni  evolved  Ky  hntiax 

■M  «f  S  pte.  nitrie  acid  and  I  pt.  oil   of  vitnol,  into  & 

I  pL  af  aioofcat  and  oouoected  with  a  remivcTj  nJ 

I  nieh  paaaea  ov«r  into  th»  latter. 

aleoM  wtth  aalphuric  acid  ai>d  a  nitrate.  N1tr«« 
WeoaftaBunated  with  common  ether.  Bacholi 
44.  Tt.  14, 1,  IM)  diiiaB  s  miztne  of  16  pt«.  alcohol,  8  pt«.  nitrv^  ud 
$  fia.  o3  «f  vitziol,  101  12  p<s.  bare  paawJ  over,  and  »epaniiea  the  nitfw* 
alLar  frwi  Iba  dMIkte  W  line-water.  IVironi  {ComtH,  remi,  17.  m^ 
dba  y.  pr.  Obv.  3^  S75)  beate  9  pto.  of  alcobol  with  1 1  pt«.  n^mMmi 
rthalt  of  ti^wW  aad  8  pta.  oil  of  vitriol;  the  mixture  dialBa  ^A 
^aktly. 

5.  To  tba  ouxtare  of  aleobol  and  nitric  acid  there  ia  added  a  dMO* 
4nnff  asbalMMe,  90  that  the  nitric  arid  niity  W  reduced  tn  nitrons  njl 
by  Ibn  aabiUiu  i  and  not  hy  a  poHion  of  the  alcohol.      BrUipnuHt 
8  pl&  of  linus^  nitric  acid  to  a  mixtitre  of  I  pt  sngnr  and  8  pte. 
Mtttaxned  in  a  tabatated  rvtArt,  whereupon  the  mntm  bolls   np 
Mavsly,  and  recy  geod  nitroas  clher  pafmes  over.     Lnndct  {B^U. 
0,  Sitt)  mixce  1  pt.  of  ^lu  arabtc  powder  with  4  pta.  alcohol  of  36* 
and  4  pts.  nitric  add  of  34 '  Dm.  in  a  looocly  dooed  fln^k;  set^  the  1 
Ure  aaide  for  S4  hoora,  shaking  it  np  freqnontly;  then  adnpta  |« 
montfa  of  the  flask  a  bent  tnhe  leading  into  a  bottle  aurrotmied  wi 
freenn^r  rolxlurp;  and  heats  the  mixture  f^ntly  to  coin  '         '    ]]\ 

till  t  of  tlic  distillate  are  condcnM^d;  this  qtitintity  ^ 
nitruQB  ether.    Alcohol  uf  40'^  Btii.  yield«  a  «nialler  tjuauUt^.     A 
to  Valine  A  Bonllay  {BuU,  PKarm,  0,  218)  4  pta.  of  alcohol  yieM 
this  process  only  1  pt.  wf  nitrous  otlicr,  but  if  the  gum  be  left  ont, 
more.  vii.   \\  pt;  according  to  thc!=e  chemista,  the  pxm  merely 
tliL"  action  of  the  acid»  but  1>t  no  means  increarci*  the  cfuantity  of  n-_ 
other  pHMluoe*!.     J.  (irant  (i'Afinn.  J.  Tran»,  10,  244;  Ann.  /'Afirm. 
SH?)  adds  nitric    :icid  to  a  mixture  of  alcuhol  acd  rtarch, 
mixture  grmtly  if  necessary.      E.   Kopp   introduces  eqoal 
alculiol  and  nitric  acid  into  n  distillatory  appormtus,  together  witJi 
or  cuttinff»  of  copi)cr.     Tbc  action  never  becomes   violent,   even 
liir^e  quinitities  of  mnterial  are  uaed,  and  tli©  distillation   goes  on 
etui   with  floarccly  any  uoplicntion  uf  heat  from  without     Tbe 
ptiMiod  firt-t  llifon^h  a  fxittl©  full  of  water,  and  then  llt^•llirh  a  lua^^ 
'*f  eaU'iunt  tnho,  coutlen$c>  in  it  neccivcr  aurruundcd  with  a  fte«Eiitf 
%  an  the  form  of  perfectly  pure  nitroas  ether,  free  from  aldebyde,  aW 
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tberefore  not  turned  brown  by  potosli.     Jonas  (Arch,  Pharm,  [2],  72,  9) 
uses  iron  tuminga  instead]  of  coj)por. 

G.  Nitruua  or  byponitric  ucifi  Is  miide  to  mot  Uiroctly  on  alcohol. — 
Nitrous  ether  is  immediately  foraicd  on  mixing  alcohol  with  the  hypo- 
nitric  acid  obtained  by  distilliiiji;  liitrato  of  lead.  (Gay-Lusdoo.)  — 
Bouilloa-Loje^range  niixe»  eijuiil  parts  of  aicohol  of  40°  Bm.  aud  uitno 
acid  of  36~  Bm.f  and  |Kifii)ec>  into  Ihid  mixture^  through  the  tnbulus  of  tho 
retort,  a  atreum  of  nitrous  ^s  evolved  from  nitric  acid  and  copper.  In 
the  coarife  of  on  hour  and  a  lialf,  the  liquid  beeomca  heated  to  tlio  boiling 
point,  aud  continues  to  boil  for  half  an  hour;  the  vapoura  are  paaaed  into 
Woulfe's  bottleSf  cooled  and  partly  tilled  with  ault  watorj  the  uitroua 
ether  which  collects  in  these  bottles  amounts  to  |  of  tho  mixture  em- 
ployed,—  Liebi^  heat<3  1  pt.  of  etareh  with  10  pts,  nitric  acid  of  up.  gr. 
1*32  in  a  ('n|kaeious  retort  immersed  ia  the  waterhath,  and  puHAc^  the 
nitroufi  vapours  evolved  therefrom,  through  a  knee-shape*!  tube  to  tho 
bottom  of  a  Woulfe's  bottle,  conlaininn^  a  cold  mixture  of  2  pts.  of  8j  per 
cent,  alcohol  and  I  pt.  water.  The  ether  vapour  then  parses  from  tho 
Bccond  opening  of  the  bottle  througli  a  tube  3  foot  long, and  cooled  by  wot 
paper,  into  a  receiver  kept  at  a  very  low  temperature  :  the  nitrous  vapours, 
Wi  they  enter  the  bottle,  immetliateiy  form  uitroiis  ether,  which  diutils  over 
very  abundantly  in  a  continuous  stream.  All  rise  of  temperature  in  the 
alcohol  must  \>o  carefully  preveiitc<l  by  cooling  the  Woulfe'is  bottle;  other- 
wise it  will  begin  to  boil  violently,  and  yield  no  more  ether.  The  distil- 
late is  freed  from  alcohol  by  w.it»T,  and  from  water  by  chloride  of  calcium. 
It  la  perfectly  free  from  aldehyde,  which  substance  ia  generally  present 
in  nitrous  ether  prepared  by  tho  other  processes.  [Should  not  faydrocbloric 
ether  be  (orwcd  by  the  cbtoride  of  calcium  ?  The  presmce  uf  tUis  compuuud  would 
eiplaio  the  low  boiliug  point  of  uitroua  etber  prepared  bj  thii  procesa.] 

7.  Nitrate  of  potash  is  acted  upon  in  a  distillatory  apparatus  at 
ordinary  temperaturee,  by  a  mixture  of  alcohol  and  oil  of  vitriol. — 
~roust  us&i  nitre  which  has  been  for  the  most  part  converted  into  nitrito 
of  potash  by  continued  fusion.  —  When  nitrito  of  potash  or  soda  is 
distilled  with  alcohol  and  dilute  sulphuric  acid,  or  when  a  mixture  of 
these  snhatanoes  is  set  aside  in  a  bottle  surrounded  with  ice  (as  iu 
method  1),  there  is  produced,  according  to  Hare  (Phil.  Mng.  J.  l/i,  488), 
also  J.  j>r.  Chan.  19,  1 8 1 ),  a  contpound  ether,  which  he  regards  as  different 
from  ordinary  nitrous  ether.  It  build  ut  18*3^,  consot^ueutly  hisses  when 
brought  in  contact  with  tho  tongue  or  tho  finger,  like  water  on  red-hot 
iron,  and  produces  by  its  spontanoous  evai)oratiou  a  cold  of —  0*^  to  —  18". 
If  heated  to  tho  boiling  point,  and  then  removed  to  a  cooler  place,  it 
continues  to  boil  for  eonio  time,  probably  in  consequence  of  partial 
decomposition,  by  which  a  permanent  ^aa  is  produced.  When  rectified 
over  lime,  it  leaves  in  union  with  tho  lime,  an  nil  which  may  be  dissolved 
out  by  ether  and  remains  behiud  whcu  the  other  is  evaporatcil.  [Tha  few 
prop«rtiei  faere  staled  oi  beloDgin;  ro  thU  ether,  cannot  be  rrgafded  a«  proofs  of  its 
btting  cwm/ta/Zy  different  from  iiUroiu  ether,  iiiosrouch  as  Liebig  found  the  boUiog 
point  of  that  compound  to  be  even  lower  thuii  that  just  given.] 

Hitter  {Scher.  J.  3,  0(>),  in  distilling  a  mixture  of  3  pts.  alcohol,  3  pts. 
oil  of  vitriol,  6  pts.  nitre  and  2  pLs.  black  oxide  of  mang:ine8C,  observed  that 
after  (he  nitrous  ether  h:ul  jwueed  over,  and  tho  residue  in  the  retort  ImJ 
b&omo  dry,  a  bi^nid  distdleil  over,  from  which  water  precipitated  a  pecu- 
liar oil,  visciil,  heavier  than  water,  having  an  unpleasant  biting  odour, 
producing  a  strong  and  persistent  burning  scusatioa  on  the  tongue,  and 
only  alightly  aolablo  in  water  [oxalic  ether?]. 
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Purification.     Nitrons  ether  obtaine^l  hy  way  of  tbeae  bmAoi 
contain  :    water,    alcohol,  nitrous    aci<l,    nitric  acid,    MOeUc    ftcid, 
otlier,  aMehyde  (in  which  case,  accnrdia^  to  Liebij;,  it  imparts  » 
brnwti  culoar  to  alcoholic  potash),  coniuion   ether  (whoo  oil  of  ri 
uftcil  in  tho.  preparation),  ami  perhaps  also  hylrocyanic  acid  (p.   217 
The  alcohol  way  l»c  remored  by  ns^itntion  with  water  or  affaeoaa 
the  nitruus  ether  then  riHitij^tu  the  surface  of  the  liijaid.  —  The  free 
way  bo   removed  by  agitation  with   solution  of  |>otasb,  the  ether 
then  sepanted  fnini  tho  lower  liquid  and  rectified;  or,  aa  reeomme 
Thenard,  by  frequent  af^tatton  with   powdered   lime    which  at  the 
time  tnkcs  up   the  water),  till  the  liquid  ceases  to   redden  litm 
which  it  merely  requires  to  be  decnntcd.  —  The  ether  may  aUo  ! 
drated  by  chlori'le  of  calcium,   which,  however,  may  gire   riae 
formrition  of  hydrochloric  ether. — Nn  particolar  procrss  is  ^iren  for  tit* 
uf  atdeliyJff  ()icrhap<  hy  pottnh,  which  Uowerer  woolJ.  be  apt  to  decompcae  lla 
clber),  acetic  ether  or  %JQic  ether. 

Properties.     Pale-yellow.  —  According  to  Coucrbe,  thU  colour  ariaa 
the  prnence  of  sn  oil,  which  may  be  rrrnovcd   by   rq>ea(rd   dutiUmtioB  ovrr 
Grosourdy  (/.   Chini.  mfd.   [3,]   7,   706,)  also  nttrihntc*  the  roloor   to  Uir 
of  m.  hydrocarbon.     Sp.   jCT  0'886   at  +4'*  (Dunias   and   Boullay);  0* 
at    15^    (Liebi^).      Boib    at    21°    under    a    preaanre     of   0'758 
(Thcnard);  buifs  at  16*4  (Liebig).     Produces  groat  cold  by  it^  evaf 
tioii,  go  that  on  pouring  it  on  the  surface  of  an  equal  volume    of 
and   blowing  gently  upon   it   with  the   mouth,   the    whole  of  the   wuli 
freezes.    (Liebig.)     Vapour-den8ity=2G27.  (Duniaa  &    Bouillay.)  —  \\ 
odour  is  penetrating  and  ethereal;  according  to   Ijebig,  very  p!ean 
like  that  of  apples  and  Hungarian  wine.     Affects  the  head  strongly  vl 
inhaled.     Has  a  peculiar  pungent  taste. 
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Decompositions^     1.  Nitrous  ether  turns  sour  when  left  for  a 
able  time  in  stoppered  bottles  cimtaining  air,  and  mon*  quickly  by 
lation.    (Thcuitrd.)      This  acidification    is   generally   uttriboted'ia 
coiivcpijioD   of  the  combined   nitrous  acid  into  nitric;  but   acooi 
Alonhfim  {Urptrl,  II,  5fi;  Hr.  Arch,  10,  122).  it  U  wholly  duo 
pas  ah.<orbed   in  llto  preparation    of  the  ether,  this  gas    I 
into   nitric  acid   by  taking  up  oxygen   from  tlic  air.     h\   i 
iipirilus  Niiri  HulcU  (mixture  of  nitrous  elhor  and  alcohol),   bo  idx  iti 
some  time  in  contact  with  the  air,  or  shaken  up  with  air  till  it  no  lutgw 
takca  up  oxygon,  and  thca  freed  from  the  resulting  acid  hj 
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niagnosia,  it  will  not  again  become  sour.  According  to  StoUzo  (BerL 
Jahrh.  24,  2,  237),  Spiiiius  Nitri  dnlcu  turns  sour  even  after  being  treated 
by  Monheim*fl  methud;  but  the  a^idifiration  becomes  weaker  the  oftencr 
tbe  liquid  is  exposed  to  the  air  and  deacidalated  by  magnesia,  because  by 
this  Ireatiuont  all  the  nitrous  ether  Is  gradually  destroyed.  According  to 
Fiaahoff  {Br.  Arch.  1,  213;  4,  253;  7,  G),  Spiritua  ^UH  dulcU  may  l>e 
rendered  tit  for  keepings  by  placing  it  for  several  days  in  contact  with 
half  its  weight  of  black  oxide  ol*  manganese  —  the  oxygen  of  which 
nuppUea  the  place  of  that  of  the  air  —  and  removing  the  acid  by  magnesia. 
But  according  to  Duflos  {BtrL  Jahrh.  27,  1»  87,)  even  this  $pirU  tuma 
Bonr,  unloiis  it  has  been  dehydrated  by  distillation  over  chloride  of 
calcium.  — This  Jeliydratiou  by  cblorido  of  calcium  is  also  recommended 
by  Brnun  {Mag.  Pkarvt.  33,  65);  but  Geigcr  {ibid.)  suggcste*!  that  part 
of  the  nitrous  ether  might  be  thereby  converted  into  hydrochloric  ether, 
and  the  supposition  has  been  verified  by  Schmidt  (Afar/.  Pkarm.  3<I,  89), 
and  Duflos  {Br.  ArcJi.  30,  279;  38,  157).  Schmi<lt  therefore  agitates 
the  Apirit  in  a  capncinuA  bttttlo  with  pounded  c-arhon:itc  of  potash,  then 
rectifies  it  over  strongly  dried  white  bole,  and  therehy  obtains  a  apirU 
which  may  be  preserved  without  alteration  in  stoppered  bottles  filled 
with  it,  nnd  standini;^  in  a  cool  place.  Dufio?,  on  tho  other  hand,  firnt 
deacidifies  tho  sjnriloy  means  of  finely  pulverized  hydrate  of  potash,  and 
theu  dehydrates  it  by  distillation  over  nitrate  of  lime,  or  btrtter  over 
carbonate  of  potash.  According  to  DuHus,  sweet  spirits  of  nitre  thus 
Irealcd  keeps  for  years,  and  does  nut  redden  litmus  paper,  excopt  when 
mixed  with  water,  which  exerts  a  decomposing  action  upon  it,  [Possildy 
the  liijuid  already  contains  free  acid,  which  however  does  not  alfect  litmus 
till  mixed  with  water.  If  this  he  the  ca.se,  wo  must  conclude  that 
it  has  hitherto  been  found  impracticable,  and  perhaps  is  really  so,  to 
prepare  6'piriHu  iVi<r»  dttlcit  fit  for  keeping] ;  compare  also  Riegel  and 
Wiuckler  (Jahrb.  prakt.  PAarm,  3,  71). 

2.  41 '5  grammes  of  nitrous  ether  passed  through  a  red-hot  porcelain 
tube  yield;  a.  0'3  grm.  charcoal  at  the  entrance  of  tho  tube;  —  b.  0.5 
gnu.  of  thick  oil  at  tlie  entntnce  of  tho  tube;  —  c.  0*48  grm.  of  a  brown 
distillate,  coni^isting  of  water,  hydrocyanic  acid,  carbonate  of  ammouia, 
and  a  email  quantity  of  oil;  —  d,  G'7  grm.  of  carbonic  acid;  —  and 
«.  29*9  grm.  or  (at  18  C  and  0*758  met.  pressure)  33U1  litres  of  gae,  con- 
sisting of  nitrogen,  nitrous  gaa,  carburettcd  hydrogen,  and  carbonic  oxide. 
The  loss  amounts  to  3'57  grm.  (Thenanl.)  —  When  the  vapour  is  passed 
through  a  tube  filled  with  spongy  platinum,  nitric  oxide  gas  is  produced 
at  400";  but  at  a  higher  teni])cniturc  tho  products  consist  of  water, 
marsh-gas,  carbonic  oxide,  hydrocyanic  aci<l,  ammonia,  and  charcoal 
(Kuhlninnn,  ^In7(. /*AamK  29,  287).  —100  pt#«.  of  nitrous  ether  (>a.'iscd 
through  a  porcelain  tube  filled  with  pumice-stcme,  yield,  when  the  tube 
is  raised  to  a  white  heat,  5*3  pts.  of  hydrocyanic  acid  and  I  0  pt.  ammonia; 
nnd  at  a  dull  red  heat,  3C4  pts.  hydrocyanic  acid  and  2  24  pts.  ammonia. 
If  tlie  tube  is  filled  with  spongy  platinum,  the  quantity  of  hydrocyanic 
acid  produced  is  between  3*62  and  40  pt^j.,  and  that  of  the  ammonia 
between  6*12  and  8  51  pts.;  and  when  the  tube  is  filled  with  charcoal,  only 
04 —  1*11  pt  hydrocyanic  acid  is  obtained,  together  with  4  06  —  4*55  pts, 
ammonia.   (Sobrero,  iV.  J,  Phat^i.  7,  448;  also  J.  pn  Chan.  30,  IC.) 

3.  Nitrous  other  set  on  firo  in  tho  air  bums  with  a  clear  white 
flame.  In  tho  glow-lamp  it  burns  as  readily  as  vinic  ether,  so  that 
tho  ignition  is  very  apt  to  pass  into  flaming  conibu.stion;  during  the 
elow  combustiou,  it  gives  olfj  besides  nitric  oxide  gne,  vapours  of  a  etill 
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!•£.)    F)vt  of  the 

gfmw  hay;  m  hm  i 

Mae4  nilr—  ether  bj  iBetfllniig  off  ion  Ihiiil  of  ili  ^rUr, 

7oU»«,  ocU  lipoid  vhick  ozUbits  the  dbmioH  of 

tteoiiL  oeetate  totlie  Hoto  of  aiow.iuyo  aaH^wmi 

with  potMh  aad  eavelal  cfttpontKMu  ihpuMto  s  iMge 

■utter.     The  rmmomM  waatier  {kfdnemrimnt  o^  flMfe)  ao 

temciou  at  int,  bot  kiltie  mfter  drfii^, 

aapkaMBt  tstte.    Aceordu^  to  Famloj  A  Dnell  (^Oft.  7i^  1«0),  k 


iiM4ih3dpereent.  C,  28-87  K, ana  23^5  Ufao OIL  wdie  tWn- 
OXH"  =  OH',  NH>  [iBprobafale  II.  It  leddeM  terMrie;  orib 
ooiecal  when  lieotedi;  bornr  owaj  vety  radilj  wHh  hui^  ae^ 
^a^iBg  ri>  thereiaie  pxobobty  a  aitm-eospoaad],  Iw  i^'  a  ^aaatilf  «f 
tamefied  »areaal  in  tke  state  of  sefaitioB;  ndaeca  oUwr  ao4  gM  rat 


their  aalts;  and  proADces,  Thm  rnd— IIt  huatf  li  with  auminae  hinhjeridn  rf 
platinam,  a  kind  id  expkiaoD,  ttj  which  a  peitioD  of  the  b^aid  is  atil- 


tered  aboat,  and  awtaUic  platianm  is  preeipitatod,  together  with  a  bfaak 

with  laaM  wl  " 


powder  whachy  after  drf  iii£,  expkdee  with  iaaM  whoa  hnatnd,  aad  leoTH 
BetaUie  pbtinam.  (Daaiell  A  I^illipa.)  la  Bottgm*a  ^wMuif 
(pu  179),  care  being  taken  not  to  spread  oat  the  aebestae  witk  too  Bsek^ 


■D  that  the  ignitioa  nar  aot  proeeed  to  flaaiing  twibastiua,  a  ytikmkk 
white  reoiaoafl  nmtter  likewise  collects  ia  the  eap^  together  with  a  tnai* 
pareat,  coloorless  distillate  wbidi  reddeas  litaas  etrongljry  saelU  like 
tampic  acid  and  nitroos  ether  toj^ether.  assnmes  merely  a  pale  jellow  roloer 

when  h'^ateti  witb  oil  of  ritriol,  and  effects  the  following  rtMlactiom: 
Boiled  for  a  Ion?  time  with  merenrie  oxide,  it  reduces  the  greater  part  of 
that  oxide  to  the  metallic  «tate,  and  disaolrea  a  umaller  t^naatitT  if 
mercuroiu  oxide.  Boiled  with  solntion  of  corrosiye  sublimate,  it  pre- 
ctpitatea  calomel  and  a  sm:.!!  qaantity  of  metal;  and  when  boiled  with 
nitrate  of  silrer,  thro^rs  down  all  the  fjiWer  in  the  metallic  state.  Froa 
chloride  of  ^M  it  likewise  precipitates  the  metal  in  a  state  of  rerv  Gdc 
division,  bot  without  gilding  the  reesel;  bat  does  not  reduce  bichloride 
of  platinum  at  a  boiling  heat,  not  eren  on  the  addition  of  a  small  qno- 
tity  of  ammonia.  (Buttger,  J.  pr,  Chem.  12,  336;  also  N.  Br,  Artk.  U 
273.)  In  the  aabestus  glow-lamp,  with  chromic  acid  sprinkled  on  ibe 
wick,  nitrons  acid  behaves  like  alcohol.  (Bottger,  p  210.) 

4.  Nitrous  ether  froths  np  violently  with  oil  of  Titriol.  (BragnatellL) 

5.  Left  in  contact  for  4  years  with  mercuric  oxide,  it  yiekla  nietsHic 
mercury,  and  a  few  crystab,  probably  consisting  of  mercoroos  nitrate. 
(N.  E.  Henry.) 

ij.  Hydrosulphato  of  ammonia  acts  yiolentlr  opon  nitrons  ether»  decKNa- 
comiH)sing  it  completely  iu  two  minotes,  and  yielding  alcohol,  ammooia, 
water,  and  sulphur  (E.  Kopp): 

C*NH»0^  +  6(NH»,HS)  =  C'HHJO  +  7NH»  +  2HO  +  6S. 

The  etrongly  ammoniacal  lianid  separated  from  the  precipitated  sulphsr. 
when  neutralized  with  hydrochloric  acid  and  distilled,  yields  alcohol 
having  a  very  weak  alliaceoos  odour,  and  lear«s  pore  walHiwwoniife 
(£.  Kopp.) 
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7.  The  mixture  of  nitrous  ether  with  alcoholic  potAah  (whicli. 
acconiiu;^  to  Liebi^,  d<iM  not  turn  brown  unlegs  it  contains  nldehjde) 
80on  deposits  acetftte  of  poUush  (from  admixture  of  acetic  ether)  nnd 
(ben  oitmte  of  potash.  These  twu  salts  arc  also  formed  on  agitating  the 
nitrous  ether  with  aoueoutt  potash,  a  ^^  Imviuj^  an  ethereal  oduur  and 
containing  nitric  oxide  being  at  tite  ±<amo  time  evol\-c<l.  (Th^nard.) 
According  to  Strecker  {Ann.  PUan>\.  77,  231),  uitroua  ether  ia  slowly 
decompo^d  by  hydrat«  uf  potash,  at  ordinury  temperatures,  into  nitrous 
lu^id  and  alooliol;  tho  Fame  decompo£itiun  id  more  speedily  effected  by 
the  alcoholic  solution  of  |>otash.  Magnesia,  ferroeo-ferrtc  oxide,  iron, 
and  copiwr,  left  in  contact  with  tho  ether  for  A  years  in  close  yesseU^ 
lif<ewitie  withdraw  tbo  acid  fmui  it.  Phos[>hurui  in  tho  same  time  die^ 
Aolres  in  the  ether  a.H  phosphoric  acid^  and  sulphur  aa  aulphurio  aeid. 
(N.  E.  Henry,  ,/.  Phnnn.  13.  IIU.) 

8.  Nitrous  ethur  JistiilLMl  over  chloride  of  calcium  is  partly  converted 
into  hydrochloric  ether  (Uuilos,  Br.  Arch,  3H,  157): 

C*H*O.NO>  +  CaCl  «  CH*CI  +  C«O.NO». 

Cornhinutions,  Nitrous  etlior  dissolves  iu  48  pti<.  of  water,  but  with 
evolution  of  acetic  and  nitrous  acid,  especially  when  tho  nater  is  heated. 
(Thenard.) 

Nitrous  ether  of  sp.  gr.  0*909  dif^solves  ,jV  !'*•  '^f  sulphur;  the  sola* 
tion  has  the  colour  of  i\iv^  clhcr^  tlie  tii»tti  and  odour  uf  sulphuretted 
bydniffen,  blackens  lea4-8!»lt«,  and  is  not  precipitated  by  water.  (Favro, 
A.  GehL  4,  228.) 

Nitrous  ether  mixes  in  all  proportions  with  AUoholySjuX  forms  with 
it  the  liqui<l  called  Sxi^eet  ^Spirit  of  Nitre,  Spivitus  Nitri  dnlcis.  Water, 
the  fttpieous  solution  of  neutral  tartrate  of  |K)taAh  (Fiuikc,  Br.  Arch.  4, 
2Go),  and  other  uipicous  solutions,  sopuraie  the  nitrous  ether  cuniplctcly 
from  this  state  of  combination;  but,  aocording  to  Laudetj  a  saturated 
solution  of  common  salt  does  not. 

It  mixes  with  Glacial  Acetic  acidy  with  Yinic  ethfi;  and  with  other 
ethereal  li(|uids. 


k 


Nitrate  of  Ethyl.    c*li*0,NO». 

A".   Ann.  Chim.   Fhjfs.  8,  233;  alao  J.  7>r.  ChmL, 


MlLLUN    (U34.) 
30,  370. 

Nitric  tthcr,  Safpetertaum  AefAyhxyd,  Salpetervmetitcrf  Ether  nitrique,  Nitrate 
drCxydeirEt/iyte. 

Formed  by  the  action  of  nitric  acid  upon  alcohol,  when  the  nitrous 
acid  produced  by  the  oxidising  action  of  tho  acid  on  a  porti(m  of  the 
nlcnbol  is  removed,  as  fast  as  it  is  formeil,  by  the  aycucy  of  urea. 
(VU,  367,  4.)  This  addition  of  nitrate  of  uroa  causes  tho  distillation  to 
go  on  quietly  over  the  open  fire,  nnd  produces  a  distillate  con.Hinting 
wholly  of  nitric  ether,  alcohol,  and  water.  If  the  nitric  acid  contnios 
chlorine,  or  if  it  is  adde<l  in  exoea?,  *.  y.  in  equal  volume  with  the  alcohol, 
(be  addition  of  urea  is  usclese. 

Pref)nratio7i,     Between  CO  and  73  grm.  of  alcohol  of  3it°  Dm,  is  dis- 
I       tilled  at  a  gentle  heat,  with  an  equal  weight  of  nitric  acid  of  sp.  gr.  1*40 
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—A  btUma  1  mJ  2  grat,  rf  aitimie  rf  ara^tU  noeivw  Wi^  cfangad 

M  aooB  M  the  hjdi^d  alcohol  which  c 

■hrie  ether,  whitt  ■»  be  kaofva  W  it 

ether  nmaim  dioolred  m  the  aleohol,  bet  m  the  fttilhtiw 

ether  eoBes  otct  ia  e  state  of  contiBBall^ 

ie  e  Mpente  larcr  below  the  alcnhnlie 

■topped  m  flooB  M  the  vendee  ii  ledMed  te  4  ef 

This  lesidec  still  Tetaias  the  greater  part  el  tihe  nrtrettr  of  mea  ie  id 

engjaal  itate,  aad  oa  eooliag,  dqpoMts  it  ia  nnloaikei  iijiiiele.  iime  ifiU 

erigiaai  salt  were  stnmgij  eofewed;  oa  thi%  ia  hgH^  ikpnads  tiM  peiif- 

cataon  of  area  b/  Milloa's  praeesi.  (VII,  364.)    I^  howvw,  the  ^pli- 

eatioB  of  heat  to  the  readae  be  eoatiaaed,  the  eefoar^  pioJectt  if 

Ae  actioB  of  aitiie  acid  apoa  alcohol  aie  erelTed,  witk  Twleat 


The  nitric  ether  thas  ohtaiaed  is  washed  witk  aqaean  petedi  sal 

witt  la« 


afterwaids  with  water,  thea  left  for  two  daya  ia  mtatart  with  laapt  if 
chloride  of  celciaB,  and  fiaalljr  decanted  and  leetified. 

ProperHm,  Liqfndflfsp.  gr.  MlSat  17*;  hoiisat  85";  ksaaedosr 
£iereat  fross  that  of  aitioas  ether,  and  a  Teiy  eweet  taste^  learisga 
bittcriih  aftertaste^ 
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DeeompotttioHs.  Nitric  ether  boms  with  a  white  flame  when  «et  m 
fire.  If  an  atiernpt  be  made  to  detennine  its  Taponr-denrity  by  Danus' 
method  {Ann.  Chim.  Fky».  33,  141),  and,  after  the  ether  has  been  n>D- 
Terted  into  rapoar.  and  this  raponr  heated  somewhat  abore  the  bnilin; 
point,  the  blow-pipe  fiame  be  directed  on  tbe  fine  beak  of  the  srUes  glaW 
for  the  pDr^Kiise  of  sealing  it,  the  rapoar  explodes  violently  and  bursts  the 
^obe.  If.  on  the  other  hand,  the  globe  be  filled  with  vapour  at  a  lover 
temperature,  this  vapour  takes  fire  without  exploding.  —  Chlorine  an  J 
strong  nitre  ac:d  decompose  nitr:c  ether;  so  likewise  does  hvilrocliloric 
acid.  w:tb  formation  of  aqoa-regia.  —  Oil  of  vitriol  is  capable  0!*  diseolvin; 
j-  of  its  weight  of  nitric  ether,  when  the  ether  is  gradoally  added  to  it:  al 
6rst.  the  solntion  of  the  ether  takes  place  without  any  particnlar  effect; 
but  after  a  few  minute:?,  the  liquid  gives  off  nitrons  fumee,  then  beconin 
heate«l,  evolves  nitric  oxiilo.  nnd  blackens,  the  whole  of  the  nitric  ether 
bein?  decomposed.  —  Siron;;  aqueous  potash  has  no  action  on  nitric  ether. 
bnt  alcoholic  putifh  decomposes  it  at  ordinaiy  temperatures,  with  sef^rs- 
tion  of  crystals  of  nitre.  (MiUon.) 

A  mixture  of  nitric  ether  and  ammoniacal  alcohol,  throogh  which  sol- 
pharetto<l  hydrogen  is  passed,  becomes  heated  to  35'  or  40^,  assumes  a 
darker  colour,  deposits  ncc^Ues  of  sulphur,  which  rapidly  increase,  anil 
when  distilled,  after  separation  of  the  sulphur,  yields  ammoiiia  and  mer- 
captan,  leaving'  only  a  trace  of  nitrate  of  ammonia  : 

a.\H*0»  ♦  lOHS  »=  C*H«S=  +  KH»  +  6HO  +  8S. 

(E.  Kopp.  /:«r.  tciam/.  27,  273;  absU.  2t\  /.  Fkarm.  11. 3S1.) 
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Comhinaiiom,     Nitrio  cilier  is  quite  insolulile  ia  water. 
It  dissolves  Iodine,  forming  a  violet  solution. 

It  mixea  in  all  proportions  with  Alcohof,  and  is  precipitated  from  the 
solution  by  a  gmiiU  <|i]autity  of  water.  (Millon.) 


H  Ethylo-mercuric  Nitrate.  C*Hg«N»0"=C*Hg»o,X0»+HgO,N0^ 

SoBRERo  &  Selmi.   CoMpt.  reud.  33,  €7;  JnsHt, 1951,  234;  Rev,  Bcienti/, 

I  [4],   1,  27;  Avn.  Pharnu  80,   108;  J.  pr.  Chem.  53,  3S2;  Pkarm. 

I  CVji/r.  1851,  033;  JaJiresbn:  1851,  506;  Chem.  So<^.  Qu.  J.  5,  8G. 

^       Gerftardt.    Ann   Vfuxrm.  80,  II;  Jiev.  scientif.  [4],   1,  29;  J.  pr,  Chan, 
.'io,  43;  Jahrubti\  1851,  507;  Chem.  Soc.'Qu,  J.  5,  88. 

I  VtHO-mercurie  Nitrattt  Salpeiertaurta  Aelhyl-QueektilSeroxyd.  —  First  obtained 

r       by  Sobrero  ^  Selmi;  more  mioutelj  exnmined  by  Gerhsrdt. 

Obtained  by  mixing  alcohol  with  a  very  strong  solution  of  niercnn'c 
nitrate.  No  precipitate  ia  fonne<l  in  the  cuM:  but  on  licating  tbo  Ii4iiid, 
:i  white  crystalline  compound  sepanites,  even  before  the  bijilirig  point  h 
attained,  an<l  ita  formation  continues  witbont  further  application  of  boat. 
(Vid.  p.  256.) 

White  crystairma  sal*,  which,  when  exaniincd  by  the  microscope, 
exhibits  a  bi>;hly  chariictcrit^tlc  form,  consisting  of  six -pointed  stars  or 
hexagonal  tables,  ^hailed  on  tbccd^oa  in  snch  a  ni&nucr  tliat  birailnr  stars 
appear  witlitn  tlirni,  with  their  vertices  projcctiug  into  the  angles  of  the 
tables.     The  crystals  ountaiu  2  At.  water. 

li(;mgO,NO*)  +  C*H«05  =  CnTg«N*0"  +  CIIO. 

The  alcoholic  mother-liquor  contAini  a  larye  quantity  of  mercurous  nitrate.  A 
mercuroiif  salt  also  Trfquently  separates  in  iinall  nei-illu  ofter  the  new  »alt  ha«  been 
removed  by  decantatiun.  The  fonnatinn  of  mercurous  salt  probably  drpends  upon 
sreondary  actions ;  for  a  mixture  of  nicohul  and  corrosiTC  sublimate  givp«  olT  a  strong 
iKlour  of  aldehyde  wLion  heated,  though  the  action  is  not  accompaoied  by  any  eTolution 
of  gas. 

k  Ciyaialliied :  dried  oter  oil  qf  tiiriol. 

I  4C 24     .... 

I  2H    ™ 2     .... 

I  6Hff « „ 600    .... 

^_  2  N    ■      28     .... 

r  "" — 


C*Hg*0,NO*  +  HgNO»  +  2.\q.       76G 


Gerhard  t. 

3-1     .. 

2-9 

0-3     .. 

0-3 

78-3    .. 

78'4 

3-3    .. 

3-6 

150     .. 

14-8 

1000     .. 

1000 
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The  salt  heated  in  a  small  tube  decomposes  suddenly  and  explosively, 
but  without  detonation.  —  Hydrocbloric  acid  dissolves  it  completely, 
without  leaving  a  tnicc  of  calomel;  hence  it  ia  a  mercuric  and  not  ji  mcr- 
ourous  salt.  The  hydrochloric  acid  solution  gives  a  yellow  precipitate 
with  potash.  —  Sulphuretted  iiydrojen  decoinpoacs  the  salt,  forming 
sulphide  of  mercury  and  a  substance  having  the  odour  of  merraptan. 
lleucv,  in  determining  the  mercury,  the  organic  niaCtrr  must  be  first  deatroycd  by  boil, 
ing  the  fialt  in  aqna-rrgia,  then  evaporating  to  dryness,  and  di§e<tting  the  residue  in 
wnter  ;  if  ihiti  precaution  be  neglected,  the  precipitated  sulphide  is  impure,  and  the 
mercury  oomcs  out  1  or  2  per  cent,  too  much.  —  A  strong  aqueous  solution  of 
potiish  turns  the  salt  grny;  when  boiled  with  the  Mime  Hohition,  it  turns 
black,  but  is  not  completely  decomposed;  the  black  substance  Is  always 
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mixed  with  crystals,  however  long  the  boiling  maybe  contlDaed. 
chloric   acid  does    not  dissolve  tliis   black   eubstanct*.   thoQfirh    it 
but  asaial)  quantity  of  oalomel.     It  appcorsj  therefore  that  tho  nh 
essentially  altered  by  the  action  of  potftsh.  —  Ammoaia  acts  apon  it  in 

similar  manner. 

Ethylomercnric  nitrate  is  insolahle  both  in  water  and  in  alcohol. 

Gcrltordt  is  of  opinion  that  \he  detonating^  compound  which   Sobrero  &   Sr' 
obtained  by  adding  alcoholic  poUsh  to  an  alcoholic  lolution  of  corrosiTc  subUmiiU  ( 
p.  2&&)  is  an  o^^de  of  m«rcury  nnd  ethyl,  C'ilg'KlH,  or  ulcobol  in  wfaidi  the  bydrofal 
replaced  by  mcrcnry.     Gerfaairdt,  however,  did  not  sacoeed  in  preparing  this  comp 
Werther  and  Bruckner  (/.  jtr,  Chrm.  55.  253,  2:}!)  were  alio  uuflooceuful  ia  tbifc;] 
CDdeaTonrs  to  obtain  it,    \ 


Disilicate  of  Ethyl.    2C*H«0,SiO\ 

EnELMEK,  N,  Ann.  Chim,  Phyi,  fi,  144;  also  Ann,  Pkarm.  37,  331; 
J,  pr.  Ckem.  37,  357;  abstr.  Compt.  rtnd.  19,  398;  also  N.  J,  PI 
6,  262;  also  J.  pr.  Chan.  33,  417. 

BlhoMic  Silicate  of  Ethyl,  Bthylic  J>inUentt,  Bihaaic  SUieie  eiJker,  HcXk-i 
vinetlrr,  EtnfacH'  Kietehnures  Afthylnxyd,  Prottmlicott  Hhyti^ut.  -— The  ttuM' 
of  lilicic  ether  were  all  discovered  by  £beliiten  in  1841. 

ForTnalwn,  Absolute  alcohol,  gradually  added  to  chloride  of  liHehnOi^ 
evolvea  hydrochloric  acid  gaa  with  violence  and  great  dtpftssion  of 
pcruturc,  thiti  action  going  on  till  the  quantity  of  alcohol  added 
what  exceeds  that  of  the  chloride  of  silicium;  if  the  addition  of 
be  still  continued,  the  mixture  becomes  heated,  and  evolves  no  more 
If  on  the  contrary  the  chloride  of  silicium  be  carefully  added  to 
alcohol,  the  mixture  becomes  heated  at  first,  bat  on  farther  additiett 
chloride  nf  siUciuni,  cooling  takes  place.  When  such  a  mixture  is 
tilled,  etbylic  disilicate  parses  over  between  160'^  and  ISC'",  and  then 
remains  a  emull  residue,  the  quantity  of  ivhich  is  less  in  proportion  u 
the  alcohol  is  more  nearly  absolute.  This  residue,  wliea  more  etrMglj 
lieated,  gives  off  between  1^0°  and  300°,  a  mixture  of  biba«ic  and  mooo* 
basic  silicic  ether,  the  proportion  of  the  latter  coutinualty  i&crcwBg,  to 
thul  Itetween  300"^  and  350  scarcely  anything  but  the  monol)Me  tCscr  it 
obtained.     Equation  for  the  formation  of  the  bibasic  ether: 

20U«0>  +  SiCl-  -  2C*H»0,S.0«  +  2UCI. 

In  this  reaction,  therefore,  2  At.  or  02  parta  of  alcohol,  act  opem  1 
or   85'8   pt!i.,  chloride  of  silicium.      If  a  somewhat  small   qoaiitity 
alcohol  be  at  Brst  added  to  tbo  cbtoride  of  silicium,  nothiof  uut  b 
chloric  acid  js  evolved;  hut  when   more  alcohol  is  added^  o^ 
ether  is  also  prodaccd  [by  the  action  of  tho  hydrochloric  vuA 
exooH  of  alcohol.] 

Preparation,  Somewbat  more  than  92  ptfl.  of  abtolnte  ftleoliol  «• 
gmdnally  added  to  80  pts.  of  chloride  of  silicium;  the  mixtare  (BatilM 
in  A  retort  provided  with  a  thermometer,  whcrcnpon  a  Urge  qoMlity  «f 
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hydrochloric  acid  gas  19  evolved;  and  the  product  which  passes  over 
between  160°  and  180*  collccteil  apiirt.  (The  ivsidue  siihjocted  to  further 
difilillatiuii  yields  monobiisic  t>ilieic  ether.)  The  distillutc,  >vhich  ih  rather 
acid,  and  must  therefore  bo  mixed  with  a  few  drops  of  nlcohol.  ia 
tlirico  Bubjeoted  to  fractional  disttllatiou,  till  it  exhibits  a  conatant  boiling 
point  of  165°— 166'. 

Properties,  Colourless  liquid  of  sp.  gr.  0*933  at  20^  Boils  between 
165"*  and  1C6^  Vapour-density  7*32.  Has  a  pungent  ethereal  odour 
and  etrong  pepj>cry  ta»tu.     Neutral  to  vcgetublc  colours. 


8C  . 

48     . 

10     . 

.     15     . 

32     . 

..     45-72 

9-52 

...     14 '29 

..     30-47 

Ebelmen. 

...     4V77 

-.       966 

....     1552 

...    29-05 

C-vapoor  .... 

H.gas  

Si -vapour?  . 
O-gM    

Vol. 

a    . 
10   . 

1  . 

2  . 

Demitr. 
...     3-3280 

10  H  . 

.     0-6930 

Si  . 
4  0  . 

..  10400 
..     2*2180 

2C*IIH 

J,SiO»... 

105     . 

..  10000 

...  10000 

Vapour 

1   . 

..     7-2796 

Dtcompotiivm$.     1.  This  substanco  dropped  into  a  red-hoi  platiaum 

capaule,  hums  with  a  brilliant  flame,  diffusing  an  extremely  fine  white 
powder  of  silica,  wbicli  h  not  sutuble  in  potash.  —  2.  It  is  rapidly 
decomposed  by  chlorine,  with  formation  of  chlorinated  products. — 
3.  Mixe<l  with  oil  uf  vltriolj  it  deposits  silica,  and  appears  to  form  snlpho- 
yinic  acid. — 4.  Placed  iu  a  platiuunt  capsule,  and  brought  in  contact 
with  vapour  of  bydroHuorio  acid,  it  disappears  rapidly,  with  evolution 
of  gnficoua  fluoride  of  silicium.  Aci(U  addc<i  to  itA  aolution  in  alcoholic 
potash  throw  down  gchitinous  silica. •—;>.  Its  solution  in  alcohol  of  36^ 
Bm.  saturated  with  uuiniunia,  solidifies  after  a  while  from  separatiuu  of 
gelatinous  eilica.  —  €.  Water,  on  which  it  swims  about  like  an  oil  with- 
out dissolving,  slowly  decomposes  it,  forming  alcohol  and  gelatinous 
silica.  When  expoeed  to  the  air,  it  exiialcs  au  alcoholic  odour,  and  is 
converted,  after  some  months,  into  a  hard  transparent  mass  of  amornhooa 
silica  resembling  Hyalite.  If,  however,  it  contains  a  small  ([uantity  of 
chloride  of  silicium  (which  is  the  case  when  an  iusuQicieut  quantity  of 
alcohol  has  been  used  in  itti  preparation),  the  silica  formed  by  exposure 
to  the  air  has,  after  drying,  the  appearance  of  Hydrophanei  adhering 
to  tho  tongue,  and  appearing  opaque  while  dry,  Ijut  becoming  trans- 
parent when  wotted  with  water,  —  A  small  quantity  of  water  decomposes 
bibosic  silicic  ether  into  tho  monobasic  ether  and  afcohol : 

2Cm^0,S!0:  +  HO  =  C'H*0,SiO=  +  C<H'0". 

For  this  purpose  the  bibasic  ether  must  be  mixed  with  alcohol  containing 
u  little  water,  and  the  clear  mixture  distilled.     After  the  alcohol  ha« 


evaporated,    the   boiling  point   rises   quickly   to  S-SO' 
eilioic  other  distils  over. 


and   monobasic 


ComhincUiont.  Bibasic  silicate  of  ethyl  mixes  with  ethei'  and  alcohol 
in  all  proportions,  and  may  ho  separated  from  tho  latter  solution  by 
water.  (Ebclmen.) 


4^  cnmxxB:  noMAKT  ktcucs  c4*» 


Monosilicate  of  £th^    C*IPO,SiO'. 
jr.  Amm.  ObtfB.  I%p$,  16,  149. 


Formation.  FW.  PonmiaB  of  tfc»  bftaric  rnaypwi  (p.  4T8).  For  tW 
mtdacftioB  of  Uiifl  oompoand,  s  anall  qiaatilj  of  vater  is  Beeeaaur, 
Mules  the  alcohol  soil  chloride  ofsfliduii;  nc  1  At  (85-8  p4a.)  cUorils 
of  silieiiim,  1  At.  (-16  pts.)  sleohol,  and  1  Al  (9  pts.)  waier  : 

CnSHP  +  aCF  +  HO  *  eHK>^0»  -f  IHCL 

With  a  Fmaller  qaftnttty  of  water,  ttie  Kil>^e  compoand  is  prodaosJ.— 
A  small  qaaotity  of  irater  conrerU  the  bibanc  into  the  monobHie  sllMr. 
(p.  479.) 

Preparation,  66  pts.  of  chloride  of  siliciuin  are  p^aallr  BUXfd 
-vrttfa  5j  ptft.  of  85  per  cent,  alcohol  (wbcreapoo  hydrochloric  acid  ^a*  b 
erolred),  and  the  clear  mixture  diFtillcd  in  a  retort  prorided  with  a 
thennometer.  The  small  qaaotity  of  distillate  obtained  below  3iC,  it 
a  mixtare  of  the  bibaeic  aud  monobasic  silicatef  of  ethyl;  bnt,  ahoiv 
Z5(r,  at  which  temperature  the  receiver  shoald  be  chaniced,  the  VBOooa- 
licate  distils  over  alone,  and  nothing  is  left  in  the  retort  bnt  a  snail 
onantitT  of  nearly  colonrless,  tumefied  silica.  The  liqnid  which  ba« 
distillea  oTCr  abore  350^,  is  rectified  to  dryneas,  a  fresh  receiver  beiof 
put  on  as  eoon  as  tbe  boiling  point  has  risen  to  350^;  the  '''T*ttHf* 
obtained  from  that  point  upwards  is  the  pare  nionoailicate  of  othyL 

Properties.  Transpnrent,  colourless  liqnid,  mnch  IcM  mobile  thsn 
the  di/ilicate.  Sp.  ^,  1  079  at  24'.  Boils  constantly  at  3oO-  Hastet 
a  faint  odourj  and  a  taste  quite  different  from  that  of  the  di^ilicate. 

EbclnMB. 

4C 24     ....     SS-JO     -     36S0 

SB   5     ....       7-35     7  75 

O    « 8     ....     11-76    1200 

SiO»    _ 3i      ....     45-59     -     4395 

eH*0,SiO"  .„     68     ....  100-00     10000 

Deeompotitwn*.  1.  MonoelHcate  of  ethyl  re<]aire8  a  mnch  stroMT 
heat  to  set  it  on  fire  than  the  disilicate.  — 2.  Water,  without  dissolvuif 
it,  nlowly  converts  it  into  nlcobol  aud  silicic  acid.  If  this  transfonBatiM 
is  produced  by  the  moisture  of  the  air,  the  «i)tca  exhibita  tiia  aaat 
reaeniblancc  tu  Hyalilc  and  Hydrophone  as  the  di«ilicate  formed  andtf 
similar  circumstances  (p.  47  9>.  —  A  very  small  quoutity  of  water  oooverll, 
this  compound  into  bisilicate  of  ethyl. 

Combinfttioiit.     Mono&ilicatc  of  ethyl  mixes  in  all  proportions  « 
alcohol  aud  ether. 


AnSENtOVlMC  Acm. 
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Bisilicate  of  Ethyl.    CWO,2SiO'. 

EsBtMEN  (1846).     2f.  Aim.  CAim,  Phys,  16,  152. 

Bthylic  BiniicaU,  Ziet\fack-Kk*9«lvintst9r ;  Vier/ack'KiescisaHreM  Aeihjfh^yd, 
Quadrisilicate  ithylique. 

Formed  by  adding  to  moaosilicate  of  ethyl,  or  to  the  mixture  of  mono- 
silicate  aad  didilicate  wliich  p.-iasc-s  over  between  180^  ami  J^OJ"*  (p.  4rs), 
a  amall  quantity  uf  hyilratcJ  alcoliol  (rather  too  little  tfi.iii  too  mii^:b),  and 
distilling  the  mixture  at  a:i  increasing  beat.  After  tbu  rnouotjilicato  b:u) 
poji^d  orer,  at  aud  abovu  360',  thi;  reoiduu  is  ijtllJ  further  heated  till  it 
Lecomca  viscid,  so  that  the  bubbles  of  vapoar  riae  but  slowly  tlirojgh  it. 
This  residue  id  the  bt;!}iIi<:ato  of  ethyl.  If  the  licat  applied  \a  not  stroag 
enough,  a  certain  quantity  of  munu>!licate  of  ethyl  remains  nii.^cd  with  itj 
too  strong  a  hcat^  on  the  uthcr  hand,  causes  an  admixture  of  free  silica. 
As  the  exact  degree  of  heat  required  is  dilHcult  to  ascertain,  it  i^  b^at  to 
prepare  only  3  or  4  grammes  of  the  compound  at  a  time. 

The  fu^d  mass  aoljdifies  on  cooling,  and  forms  a  yellowish  transparent 
gla*is  liaving  aconchoidal  fmcturo.  It  scarcely  softens  at  100^,  but  melta 
at  a  higher  temperature;  and  when  still  mure  strongly  hc^iled,  froths  up, 
and  is  resolved  into  umuoi^iUcato  of  ethyl  and  a  rcjiiduo  of  siliua.  — 
Soluble  in  alcohol  and  ether,  and  in  dlsilicatu  and  monosilicato  of  ethyl. 
(Ebelmen.) 


4  C  „„..    24 

5  U -.. 5 

2Si<y 62 


Ebelmeo. 

Z4'24     24-7 

5-05     6*1 

8*08     8-3 

62-63     61-9 


C*H*0,SiO«.. 


99 


100-00     100-0 


If  the  bisilicate  of  ethyl  contains  monosilicato,  it  Is  soft  at  ordinary 
temperatures,  and  may  bo  drawn  out  into  threads.  (Gbelmea.) 


Arseniovinic  Acid  P 


Felix  d*Arcet.     J,  Ckim,  mid,  12,  11;  also  j4nn.  P^iattn.  19,  202, 

Whnn  ari^enic  acid  is  treated  with  alcohol  in  the  same  manner  aa 
|dio5p!iorir  acid  U  treated  for  the  preparation  of  phoaphovinatc  of  baryta, 
a  salt  is  obtained,  containing  54'6  p.  c.  arseniate  of  baryta  or  27'20 
p.  c.  barium,  15*31  arsenic,  19-21  carbon,  3'3  hydrogen,  and  34*95  oxygon. 
From  this  analyaia,  d'Arcct,  by  an  inaccurate  calculation  of  the  arsenic 
aud  oxygen,  ootains  the  improbable  fonnula  (according  to  the  atomic 
weights  used  in  this  work):  D:i0,C''JP"O'A80*.  —  The  analysis  rather 
leads  to  the  empirical  formula:  2BaO,AsO'C'41"0*\  which,  if  correct, 
shuwH  that  the  acid  in  fj^ucetion  bears  no  amdogy  to  phosphovinic  acid. 


L 
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Formiate  of  Ethyl.    c«H«0*=:C*HK),C*HO*. 

Sbb.  Bccholz.     CrelL  F.  Entdeck,  6,  55, 

Gehlen.    Schuf.  4,  X8. 

DoBEREiNER.     Gilb,   74,   416;  also  yScAw.   38,  362, -^  Ann*  Pkann. 

3,  145. 
LiBBiG.     Ann.Pharm.  16,  170;  17,  70. 
R.  F.  Marchand.     J.  pr.  Chem.  16, 430. 
Lowxo  &  Weidmann.     Fogg.  50,  111. 
Herhakn  Kopp.    Ann.  Fharm.  55,  180. 

Formic  Ether,  Bthylie  Fortmaie,  Vhuc  fhrmiaie,  Ameitmaawet  Aeihyloxyd, 
Bther/ormique,  Formiaie  ^ikyligue.  —  First  prepared  by  Seb.  Buchob  ia  1782. 

Preparation.     1.  A  mixture  of  equal  parts  of  highly  rectified  spirit 
and  concentrated  formic  acid,  distilled  after  several  days'  digestion,  yields 
a  distillate  from   which   water  separates  a   quantity  of  formic  ether 
amounting  to  half  the  alcohol.  (Bucholz.)  —  Genlen  proceeds  in  a  similar 
manner;  viz.,  by  distillins^  to  dryness  a  mixture  of  equal  parts  of  absolute 
alcohol  and  conceutrated  formic  acid,  prepared  according  to  his  method 
(VIl,  271,  ^)',  rectifies  the  distillate,  collecting  the  greater  portion ;  and 
separates  the  formic  ether  from  the  distillate  by  dilute  potash.     The 
formic  ether  thus  obtained  amounts  to  ^  of  the  alcohol   used,  and  is 
purified  by  rectiiying  it  a  second  time  till  somewhat  more  than  the  half 
Las  passed  over.  —  The  strongest  formic  acid,  C*H*0*,   yields  a  large 
quantity  of  formic  ether  when  distilled  with  alcohol.  (Liebig.)  —  2.  By 
distilling  7  pts.  of  dry  formiate  of  soda  with  a  mixture  of  6  pts.  of  highly 
rectified  spirit  and  10  ptii.  oil  of  vitriol;  agitating  the  distillate,  if  acid, 
with  magnesia;  scparatiufr  it  from  alcohol  by  agitation  with  water;  then 
decanting  the  ether  and  rectifying  it  over  chloride  of  calcium.  (Dohereiner.) 
-^  On  mixing  the  three  ingrodients,  heat  is  evolved  sufficient  to  distil  over 
all  the  formic  ether.     The  dibtillute  is  agitated  with  an  equal  volume  of 
milk  of  limo,  and  the  formic  ether  evolved  as  above  is  dehydrated  by 
chloride  of  calcium,  after  separation  from  the  lower  stratum,  the  chloride 
of  calcium  heing  renewed  as  often  as  it  becomes  moist,  after  which  the 
ether  is  dimply  decanted  off.    (Liebig.)  —  H.  Kopp  utcs  8  ptd.  of  formiate 
of  soda  to  7  pts.  of  88  per  cent,  alcoiiol  and  11   pts.  oil  of  vitriol;   con- 
ducting the  process  in  other  respects  in  the  same  manner  as   Lieldg.  — 
3.   A  mixture  of  30  pts.  oil  of  vitriol,  15  pts.  water,  and  15  pti.  hii;hly 
rectified  spirit  is  poured  upon  an  intimate  mixture  of  10  pts.  starch  and 
37    pts.  very   finely  pounded   manganese,  and  the  whole  distille<l   with 
gentle  ebullition  as  long  as  formic  ether  continues  to  pass  over.     A  large 
quantity  of  chloride  of  calcium  is  then  dissolved  in  the  distillate,  whereby 
in  the  following  distillation  over  the  water-bath,  the  greater  part  of  the 
water  and  alcohid  is  retained,  and  the  liquid  which  passes  over  is  again 
rectified  with  chloride  of  calcium. 
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according  to  a  later  determlDation  by  Kopp,  at  54*9'*;  at  52  8%  under  a 
pressare  of  0752  met.  (Pierre);  at  54*3'^,  under  a  pressure  of  0762  met. 
(Andrewa.)  —  Index  of  refraction  1"3570.  (Delffs,  Pogg.  81,  470.) 
Tension  of  the  vapour  at  23°  =  8  2".  (Dobereiner.)  Yapour-deneity 
=  2*593.  (Liebig.)  —  Haa  a  strong  and  agreeable  odour,  like  that  of 
peach-kemels.  (Bucholz.)  Taete  pleasant  at  first,  like  that  of  peach- 
kernels,  but  afterwards  very  strong,  like  that  of  ants.  (Gehlen.) 


6C  36    ., 

6  H  6    . 

...    48-65 
...       811 
...     43-24 

48-87     48-00 

8*23 ,       8*32 

4  O  32    ., 

42-90     43-68 

eH»0,C?HO»     74    . 

C-vapour 

H-gaa 

...  100-00 

100-00    10000 

Vol.            Denaitf. 

..    6    2-4960 

..     G     0-4158 

O-gas 



..     2     2-2186 

Vapour  of  Formic  ether 

.     2     51304 

1     2-5652 

Decomp(mtion$. —  1.  Formic  ether  bnms  with  a  blue  flame,  whitish 
yellow  at  the  points  and  edges.  (Qehlen.)  —  2.  Chlorine  gas  passed 
through  it  is  absorbed  without  evolution  of  heat;  the  ether  then  begins, 
after  two  hours,  to  evolve  large  quantities  of  hydrochloric  acid  mixed 
with  formic  acid  and  chloride  of  ethyl;  and  after  the  passage  of  the  gas 
has  been  continued  for  40  hours,  heat  being  applied  towards  the  end,  it 
18  converted,  first  into  tercblorlnated  formic  ether,  C*CPH'0*,  and  then 
into  perchlorinated  formic  ether,  C^CKO*.  (Malaguti,  Cloe«.)  —  3.  In 
contact  with  water,  aqueous  alkalis,  or  carbonate  of  potash,  formic  ether 
is  gradually  resolved  into  formic  acid  and  alcohol.  (Dobereiner.) 

The  solution  of  formic  ether  in  highly  rectified  spirit  remains  per- 
manent. (Dobereiner);  dry  ammoniacal  gas  passed  through  it  exerts  no 
action.  (Liebig.) — Formic  ether  in  contact  with  sodium  at  ordinary 
temperatures,  slowly  gives  off  carbonic  oxide  gas  and  leaves  a  residue 
consisting  principallT  of  fllcoliol.  If  sodium  be  added  to  it  as  long  as 
the  evolution  of  carbonic  oxide  continues,  the  residue  yields  alcohol  by 
distillation,  without  previous  addition  of  water;  but  when  the  evolution 
of  alcohol  ceases,  a  considerable  quantity  more  may  be  obtained  by 
adding  water.  Ultimately  there  remains  a  yellowish  alkaline  liquid, 
which,  when  mixed  with  dilute  hydrochloric  acid,  deposits  a  few  brown 
resinous  flakes  and  yields  formic  acid  by  distillation.  Part  of  the  formic 
ether  is  resolved  into  alcohol  and  carbonic  oxide: 

c'lro*  «  c<iro=  +  2co; 

another  portion  is  converted  by  the  soda  produced  in  the  action  [whence  doea 
this  Bcda  derive  its  o.\ygen  ?]  into  cthvlate  and  formlate  of  soda,  and  the 
latter  unites  with  a  third  portion  of  the  formic  ether.  (Lowig  &  "Weid- 
mann.)  [Hail  the  formic  ctlier  used  in  this  experiment  been  carc^illj  freed  from 
slcohol?     The  matter  requires  further  investigation.] 

Combinations.  —  Formic  ether  reqnires  18  pts.  of  Water  at  9^  to 
dissolve  it.  (Gehlen.) 

It  is  precipitated  from  its  solution  in  Alcohol  bywatet.  (Bnctolz.) 
When  iSpiritiis  Formicarum  is  prepared  by  distilling  ants  with  30  per 
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cent,  alcoliol,  no  forniic  cllior  is  obtaiaed;  but  iftho  aot«  are  ii 
for  half  a  year  in  75  per  cent,  iilcohol,  the  liquitl  ihon  mixed  with  a  thii 
p,vrt  of  water  and  distilled,  the  compound  ether  is  produced.  (lUiinict 
Jakrh.  prakt.  P/iarm.  3,  95.) 

Formic  ether  likewiao  mixes  in  all    proportions  with    JVt 
EihcTf  and  many  OiU  both  Juced  and  volatile.     (Liebig,  Chim,  org,) 


Acetate  of  Methyl.    OH*0*=CHK),C*IIK)'. 

Ddmas  &  Pklioot  (1835).     Ann.  Chim.  Phys.  58,  46;  also  Ann.  PI 

15,  -M;  aUo  J.  pr.  Chem.  3,  386. 
AVeidmann  &  ScnwEizun.     i'o//^.  43,  593.  —  J.  pr.  Chem.  23,  39. 
H.  Kopp.     Ann.  Phann.  55^  181. 

Methytic  Aectalft  Acefate  of  Methyiene,  l^ttigMurttM^tkyttn,  BMiffttturfi  MH^ 
oxyd,  Esuiytaurer  HohHther,  B«*i^ort«w/*r,  Acetate  de  X'f'l/iylenp,  Acttctt  mH, 

' — Occurs  ia  crude  wood-vinegar  (Weidinanu  &  Schweiicr).  —  D 
Bell  u  liquid  calle<l  Aet/icr  Hgnosiis  8.  Spiritm  pyroacetictts,  which  a{>| 
to  be  impure  acetate  of  nietuyl.     It  is  yellowiah;  of  *p.  gr.  0-835;  boi 
at  60°— 70^',   smells  and  tastes  of  acetic  ether  and  wood-vine^r;  lea 
when  evaporated,  an  empyreumatio  oil  smelliug  of  creosote  and  garh 
burns  with  a  white  flame,  and  forms  a  turbid  mixturo   with   water, 
consequence  of  contaiuiug  oil.  (Fredcrkiug,  2i.  Br.  Arch.  -13,  I.) 

Prcpamtioji.  —  1.     Two  ptu.   of  wood-Bpirit  are  distilled  with  I 
of  glacinl  acetic  acid  and  1   pt.  oil  of  vitnol;  the  distillate  flhalcM 
with  chloride  of  calcium,  whereupon  the  acetate  of  methyl  ri^ea  to 
top;  this  product  freed  froni  pulplmrous  acid  hy  a<;itatiun  with  i|uickli 
aud  from  wood-spirit  hy  24  houra'  contact  with  chloride  i»f  caleium,  whi 
t:ikes  up  the  latter  snhetancc    (Duma??  Sic  PeHgot.)  —  2.   When  I  part 
wood-s[»irit  is  distilled   with   I    pt.  acetate  of  potash   and   2  pt*.  oil 
vitriol,  iict'tjite  of  niutbyl  passes  over  Hrstt  then  sulpliaroti.s  acid,  ace 
acid,   uietlinl,  uud   a  snuiJ]  quantity  of  niethylic   sulphate.     The  fi 
receiver  must  tlicrefurc  he  removed  as  soon  as  sulphuroaa  acid  begins 
escape;  its  contents   shakcin   up    with  wafer;  and  the  separated  e 
rectified  overchh)rideof  calcium  and  quicklime.  (Weidiuann  &  Sc! 
3.  A  mixturo  of ;{  pts.  wood-spirit,  14^  pts.  dehydrated  acetate  of  I 
and  5  pts.  oil  of  viti-iol  is  distilled;  the  distillate  shaken  up  with  mi 
lime;  tlic  stratum  of  uietliylio  acetate  which  rises  to  the  surface,  drh 
driird  by  repeated  treatment  with   ehltiridc  of  cnicium,   then  decau 
from  the  lower  liquid,  and  rectified.   (H.  Kopp.) 

PropertUs.  —  Colourless  lii^uid,  of  sp.  gr.  0'9I9  at  22**;  boiU  al 
under   a  pref^suro  of  0  7(>2  met.      Vapour-density   2*563;  has  a   Vfi 
airreeahle  o<lour,  like  that  of  acetate  of  ethyl.  (Dumus  A  Pcligot.) 
ether  completely  freed  from  chloride  of  calcium  by  rupeated  disLili 
has  a  density  of  00085  at  21";  0*[)562  at  0°   and  with  ph&tinum 
immersed  in  it,  boils  at  55*  (H.  Kopp);  according  to  a  later  dctermi 
tion  by  Kopp  (Pofjg,  72,  1,  and  223),  the  boiling  p<iinl  i»»50-3''.     A 
ing  to  Pierre  (A\  Ann.  Chim.  Phys.  15,  325)  the  ep.  gr.  at  0"  U  0* 
the  boiling  point  5f>-5'^,  under  a  pressure  of  0*TtilS  met.     Aceordiof 
Andrews    (C/^^i-   Soc.   Qu.  J.    I,    27),    llie    boiling   point   b  W 
0-762  met.  —  Index  of  refraction  1-3576'.  (Dolffis,  Pogg.  81,  470.) 
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6  C    36     ....     48-65 

Damu  fie 
P^ligot. 
.     49-2     ... 
.       8-3     ... 
.     42-5     ... 

WciJmann  St 

Sctiwcuer. 
....     49-07     .... 
„..      816     .... 
....     42-77     .... 

11.  Kupp. 
-«     4878 
....       8-54 
....     42-68 

6  H    6     ....       8-11     

4  O    32     .  ,     43-24 

(?H»0.C<H»03     74     ....  10000    

C-vapour » 

.  1000     .... 

Vol. 
6 

....  100-00     .... 
Density. 
2-4960 

0-4158 

2-2186 

...  10000 

H-Mi , 

6 

"  »     ' ■».."». .t 

O-gM  „. „ 

2 

Vapour  of  methylic  acetate 

2     . 

5-1504 

2'5G52 

Deeompositumg.  1.  Clilorino  gas  pasaetl  into  acetate  of  m»^tliyl 
converteit,  first  into  the snbstitation-pruf3uctC*CH{W  =  C'IPO,C*Cl'HO', 
then  into  C''CPIP0*=C'H^0,C*C1W,  aiid  lluallj^,  muler  the  iiifluenco  of 
Htinshiiie,  into  C*C1W.  During  the  first  Iwd  hnurs  of  the  passage  of  the 
gjLs,  the  hydrochloric  acid  which  ia  formed  ilocs  not  escape  in  any  appre- 
ciiible  quantity,  Imt  afterwards  it  Ls abundantly  evulved.  The  action  i»  not 
attended  with  any  alteration  of  temperature;  to  obtain  the  compound 
OC1*H'0*,  the  lirjnid  must  ultimately  ho  heated  to  GO"'.  (Malnguti.)  — 
When  tho  lj(]uid  has  become  tnlerably  well  eaturatedwith  chlorine,  butisnot 
yet  couvertid  into  C'CPHW,  each  bubble  of  cliiurino  produces  a luminoua 
appearaneo  in  the  dark,  but  without  caut^ing  any  perceptible  riHO  of 
temperature.  (Laurcntj  Ann,  Chim.  Phys,  C3,  382.)  —  After  complete 
action  of  chhfrine  in  sunshine,  there  remains  the  couipouud  0*01*^0*. 
(Clocz.)  —  2.  Oil  of  vitriol  mixes  with  niethylie  acetate,  producing  slight 
evolution  of  hentj  and  ileconiposcs  it  in  tho  course  of  a  few  days  into 
acetic  and  Bulphoinethylic  acids,  the  mixture,  which  has  a  scarcrly 
perceptible  ycdlowi.«*h  tint,  losing  at  the  same  time  the  odour  of  mcthylio 
acetate  and  acouiring  that  of  acetic  acid.  When  mediylio  acetate  ib 
distilled  with  oil  of  vitriol,  water  first  passes  over,  together  with  acetic 
and  -^nlphurous  acids,  and  a  carbonaceous  mass  remains  behind.  (VVeid- 
mann  U  Sehweizcr.)  —  3.  When  pulvcriKcd  potash-liinc  is  added  to 
methylic  acetate  contained  in  a  test-tube,  acetate  and  foriniato  of  potash 
ore  produced,  hydrogen  gaa  being  at  the  same  time  evolved  and  the  mass 
thrown  out  of  the  tube  by  tlio  violence  of  the  action.  (Dumas  <&  Stos, 
Ann.  Chim.  P/itjs.  73,  157)  —  When  perfectly  dry  inothylic  acetate  la 
treated  with  hydrate  of  potash^  bent  is  evolved,  wood-spirit  reproduced, 
and  there  is  formed  a  whito,  fhnculeut,  very  delicjueecent  compound  of 
acetate  of  poti^.-^b  with  undecompoecd  lucthylic  acet;ite,  which  after 
purification  contains  43H0  p.  c.  KO,  20;>7  C,  4-it7H.  and  21 'GG  0,  and  may 
therefore  he  regarded  as  G(  KO,C*irO=')-f  (C*H'0*).  Tli^numbera  cMouUtcd 
from  ihis  very  imjtrobnble  funnuln  do  imt  s^ree  wiUdfHcturtly  with  llinsc  ^ireii  liy 
analytic.]  This  conipouml  dissolved  in  a  small  quantity  of  water  and 
c^'Bpurutcd  at  a  gentle  beat,  gives  off  mclhylic  acetate  and  leavc>a  acutato 
of  pota.*ih.  ( \Veidniann  *fc  Schwcixer.  )  —  When  mcthylio  acetate  ia 
distilled  with  caustic  potash-solution,  the  liquid  being  continually  poured 
back  till  tlic  distillate  no  longer  smells  of  the  compotmd  ether,  acetalo  of 
potash  remains  in  tho  retort,  and  tlio  receiver  cnntAtn^^  besides  water, 
not  methylic  airobol,  but  methoi  (resinein)  which  floats  upon  the  waler- 
(W'eiduiann  &  Scliweizer.)  — 4.  l'oU8>ium  imnierse«l  iii  methylic  acetate 
causes  considerable  rise  of  temperature,  but  no  evolution  of  gas,  and  mime- 
diately  forms  a  white  salt.     When  tho  re3ul(-ing  iii^ss,  which  hecoraes 
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brown  towardo  the  end  of  the  reaction,  is  distilled,  nothing  but  nndecom- 
posed  Qiethjlio  acetate  passes  over  at  first,  and  then  on  addition  of  wmtcr, 
more  methjlic  acetate  together  with  niethylic  alcohol;  the  residual  liquid 
contains  a  potash-«dt  w)iich  possesses  redacing  pQwers,  snd  w  very  easilj 
converted  into  acetate  of  potash  by  absorption  of  oxygen.  (Weiifouum  & 
Schweizer.) 

Methylic  acetate  dissolves  with  tolerable  facility  in   Water.    The 
solution  sufieilv  but  little  decomposition  even  by  boiling. 


Cyanide  of  Ethyl.   c«H»N=c«H«,C*Nr=c*H*,c»NH. 

Pelouzb  (1834).    «/l  Fham^  20,  399;  abstr.  inn.  Pharm.  10,  24». 

^B4N|ci.ANU  J^  KoLBB.  AuH,  Fhomn,  65,  888;  J,  pr,  Chtm,  49.  313; 
46,  301;  FkO,  Hag.  J.  31,  266;  Ckm.  Soc.  Mm-  9,  386;  Pkam, 
Centr.  }Si7t  810;  A".  J,  Pharm,  14,  SU4.  ~  DeconLposiUon  by 
Fptaesium.  Ann,  Pliar^,  65,  260;  Chem,  Soc  Qi^.  J,  ),  60;  Fkam, 
Cenlr.  1848,  360. 

'DvMA^,  MaIiAgdti,  and  Leblanc.  Action  of  Potash  on  Cyanide  of  Ethyl. 
Compt. rend,  25, 78i;^n. Ffuxrm.  74,328;  Fhartn.  CaUr.  1848,85, 

Hydroeyanie   ethers   ffydroeymHiAert   C^anwauennfiUker,    CgmntUhfi,    Cyn- 

Vinafer,  C^anmre  d'BiAyU, 

preparation.  1 .  Sulphovinate  of  baryta  is  distilled  at  a  gentle  heat 
with  «n  equal  weight  of  cyanide  of  potassium,  the  distillate  washed  with 
four  or  five  times  its  bulk  of  water,  to  remove  alcohol  ^x^d  faydFocyaaie 
acid,  then  heated  for  a  while  to  OO**  or  70^,  and  rectified  over  cblonde  of 
calcium  (Pelouze): 

C'IPBa02,2SO'  +  C-NK  =  KO.SO-^  +  BaO,SO'  +  C^HSC^N. 
Or:  Sulphovinate  of  potash  is  di&tilled  with  cyanide  of  potassium,  and 
the  yellow  distillate  mixed  with  water,  separated  therefrom  by  chloride 
of  sodium,  dried  over  chloride  of  calcium,  and  rectified.  (Frankland  & 
Kolbe.)  —  2.  By  distilling  a  mixture  of  oxalic  ether  and  finely  pulverized 
cyanide  of  potassium.  (Lowig.)  —  [Mi^'ht  nUo  be  obtained  by  disliUin?  pro- 
pionate of  ammonia  vith  anhydrous  phosphoric  acid,  just  oa  cyanide  of  mechTl  ij 
obtained  from  acetate  of  ammonia  (p.  60}.] 

Properties.  Colourless  liquid  of  sp.  g.  0'78.  Boils  at  82'.  Has  a 
very  powerful  alliaceous  odour,  and  ia  very  poisonous.  (Pelouze.)  Sp.  :.t. 
0-7889  at  V2G°.  Buils  at  88°.  Smells  very  much  like  cacodyl.  (Frank- 
land  &  Kolbe.) 

Frankland  5c  Kolbe. 

6  C 24     ....     63 -15     65-19 

5  H 5     ....       903     9-46 

N     14     ....     20-46 

C^H*,C2N  43     ....  100  00 

Decompositions.  Decomposed  only  by  strong  caustic  poiatA,  and  even 
by  that  but  slowly.  Does  not  form  a  cloud  with  a  nitrate  of  silver. 
(Pelouze.)  IT  ].  Boiled  with  aqueous  potash  in  a  retort  in  such  a 
manner  that  the  liquid  which  evaporates  may  be  comlonscd  and  run  hack 
ajjttin,  it  is  converted  into  propionate  of  potash,  with  evolution  of 
ammonia.  (Dumns,  Malaguti  &  Leblanc;  Frankland  &  Kolbe): 
C'H'N  +  KO  +  31IO  «  C«H^KO»  +  NIP. 
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2.  Similarly  with  weak  sulphuric  acid  (1  pt.  acid  to  2  pts.  water),  tLe 
products  being  propionic  acid  and  sulphate  of  ammonia  (Fnmkland  & 
Kolbe): 

C«H«N  +  HSO<  +  4H0  =  C«I1«0»  +  NH*,SO*. 

Potamum  decomposes  cyanide  of  ethyl  at  ordinary  temperatures, 
forming  cyanide  of  potassium  and  eliminating  a  gas  which  has  the  com- 
]>08ition  C*H'  or  C*H*,  and  was  first  supposed  by  Frankland  and  Kolbe  to 
be  methyl,  but  was  afterwards  found  by  Frankland  to  be  hydride  of  ethyl, 
C*HSH  {vid,  Vn,  171,  172,  247;  VIII,  170V  At  the  t^ame  time,  the 
potassium  is  converted  into  a  tenacious,  yellowish  mass,  which  when 
treated  with  water,  yields  a  solution  of  cyanide  of  potassium,  and  leaves 
Kyanethinej  a  body  polymeric  with  cyanide  of  ethyl,  and  having  the 
composition  C"H"N'.  This  substance  is  white,  inodorous,  nearly  taste- 
less, melts  at  190°,  boils  with  partial  decomposition  at  280^,  dissolves 
readily  in  alcohol,  and  sparintrly  in  cold  water.  It  has  an  alkaline 
reaction,  is  scarcely  acted  on  by  potash,  but  dissolves,  forming  crystal- 
lizable  salts  from  which  the  base  may  be  precipitated  in  its  original  state 
by  alkalis  and  alkaline  carbonates.  The  quantity  of  kyanethine  formed 
in  the  reaction  of  potassium  on  cyanide  of  ethyl  is  very  small;  and 
nothing  is  known  about  the  conditions  which  are  necessary  for  its  pro- 
duction, further  than  that  it  is  formed  when  the  cyanide  is  dropped  upon 
the  potassium,  but  not  when  the  potassium  is  thrown  into  the  liquid.  It 
is  not  altered  by  heating  it  to  240^  in  a  closed  tube  with  dry  cyanide  of 
potassium.  (Frankland  &  Kolbe.)  ^ 

Combinations,  Cyanide  of  ethyl  is  very  slightly  soluble  in  water, 
but  mixes  in  all  proportions  with  alcohol  and  ether.  (Peloaze.)  Dis-. 
solves  with  tolerable  facility  in  water,  but  separates  out  a^ain  and 
rises  to  the  surface  on  the  addition  of  common  salt.  (Franidand  & 
Kolbe.) 


t  Cyanate  of  Ethyl.  c«h»no«=C*hk),c»no=c»n(CW)0". 

WuRTZ.     Compt  rend,    27,  241;  Laur,   <fe   Gerh.   C.  S,   1849,    117; 
Jahretbert  1848,  691.  —  Further:  Compt.  rend,  37,  180. 

Cyanic  ether,  Cyan'dther,  cyansauret  Aethyloxyd,  Ether  cyanique, 

FreparatioTis,     Cyanate  of  potash  subjected  to  dry  distillation  with 
snlphovinate  of  potash,  yields  a  mixture  of  cyanic  and  cyanurio  ethers: 
{?NKO*  +  C*H*K02,2SO»  =^  C'NCC^H*)©'  +  2(KO,S03). 

The  cyanic  ether  is  easily  separated  by  distillation,  being  very  volatile, 
whereas  the  cyanuric  ether  (which  is  polymeric  with  it,  and  has  a  treble 
atomic  weight)  does  not  boil  till  raised  to  a  very  high  temperature.  It 
may  be  purified  by  several  rectifications  over  chloride  of  calcium. 

Properties,  Transparent,  colourless,  very  mobile  liquid,  lighter  than 
water,  and  having  a  very  high  refracting  power.  Vapour-density  2-4, 
The  vapour  is  extremely  irritating,  and  excites  a  copious  flow  of  tears. 
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VoL 

^,     24     ....     40*68  C-TBpoar.„     6 

.-.       5     ....       8-47  H-pis  & 

..«     14     ....     23-73  N-gw  » 1 

....     16     ....     27  12  O-sM  1 

*         59     ....  lOOOO  2 


Dewity. 

2-4960 

0*346& 

0-97< 

1'109>1 


C«N(C*H»)0' 


4-9224 
246IS 


DfcomjpogUions.     1.  Cyanic  ether  is  ilccomposed  by  WaUr, 
acid  being  evolvefl,  and   a  crystalline  body,   C'**H"N'0*,  1>eiDg  f« 
which  may  be  purified  by  solution  in  water  or  alcohol: 
2C''H»N0^  +  2H0  «  2C05  +  C»''H»-'N«0*. 

Tho  crysUlline  body  is  dietbylurea  [C»''H"N»0*=C?N»{H»A«»)0^. 

2    Cyanic  nthor  dissolves  iu  aqueous  ammonia,  with  evolution  of 
The  solution,  wlten   evaporated,   yields   a  body  which    crystallitM 
beautiful  prisms,  melts  when  licited,  dissolves  in  water   and  alcohol,  ai 
gives  off  uinuionia  when  boiled  with  potash.     It  is  composed  of  C*H*N' 
and  thcrefiTe  contains  tbe  clemont^  of  cyanic  ether,  together  with  lk( 
of  ammonia: 

cni^vos  «  cn»N05  +  Nn». 

3.  Cyaiiate  of  ethyl  boiled  with  hydrate  of  potash,  yields  cthylAmino 
carbonate  of  potash  (VII,  179). 

C*H*0,C=NO  +  2(KO,U0)  -  2(KO,C0^  +  CnKN. 

4.  When  cyanic  ether  is  mixed  with  monohydrated  acotio  acid, 
acid  U  evolved  and  fthjilacetamide  produced: 


H 


o*  +  cnPo,c;-NO 

Acrtic*  ncid. 


I     H 


Cjonta  ether. 

Etky  lacebmiide. 

5.  Cyanic  ether  lieat«d   in  a  sealed  green  glass  tube  to  IHO^,  with  anhj^j 
drous  acetic  acid  (p.  334),  yields  carbonic  aoid  and  cthylo-diaoetMoide: 


C'll'o'l^  *  CUTO.C-NO 


2CO» 


Antiydraui 
acetic  ether. 


Cyanic  eilier. 


EUiflo-dlttrotsmlde. 


6.  With  alcohol,  cyanic  ether  forms  cthylurethane,  C'*H'*NO*,  withoi 
evolution  of  carbonic  ncid: 

Ether  does  not  act  upon  cyanato  of  ethyl,  even  when  strongly 
with  it  in  sealed  tubes  for  several  days.  (VVurtx,  Cotnpt.  rrud.  37,  180.) 

Cv.iNATR  OP  METnvr.,  C*H'0,CNO,  is  obtained  to  a  similar  man- 
ner by  sulgec'tin;^  to  dry  tUstillation  a  mixture  of  cy»nnt«  nod  «alpl 
methyhitv  of  potash.  —  It  is  very  volatile,  and  its  reactions  ore  sinirti 
to  those  of  cynnatc   of  ethyl.     With   ammonia  it  forms  a  erv^talliaal 
compound  =  C*H'N"0'.      With  water  it  gives  ofi* carbonic  ncid  an< 
u  crystallizable  body  =  C*H"N^O',  which  is    isomeric  witli   Uic 
obtamcd  by  the  action  of  ammonia  on  cynnate  of  ethyl.     UistiUi 
potash,  it  yields  metliylnmioc.  (Wiirts.)  IF 


SUtPHOCYAKIDB   OP  ETHTL. 


^9 


Sulphocyaaide  of  Ethyl.    cm»NS^=:C'H*,C^NHS'=OH«S,C^N5, 

CAnorRs.     N.  Ann.  Chim.  Phyt.  18,  264;  also  Ann,  Fhann.  61,  0»; 

abstr.  Compt.  rend.  21,  365. 
LowiG.     Po^g.  67,  19). 

I/i/(lroimfph'tct/tinic     tther,      Schwefeltnfanu-atMenttoff'dther^     Schwe/flcyan'dthjfl, 
Schwefflcyan'tna^ert  Sui/ocyanure  d'Ethyte,  —  Discovered  by  CKhoura  in  1845. 


Preparation.  1.  Equal  parU  of  sulphovinato  of  baryta  (or  limo, 
nccorrling  to  Miispratt)  ami  snipliocyantjo  of  potas-siuni  in  t!io  «tito  of 
concentrated  a):]iieous  solution  are  distilled  together,  and  tlio  yellowish 
distillate  waiitlied  with  water,  digested  with  elibrida  of  calcium,  aud  car^ 
fully  rectified.     (Cahours): 

CH»Bo05,2SOa  +  CONKS'  =  KO,S(>''  +  BaO,SCP  +  CHANS'. 

—  2.  A  concentrnted  aqueous  solution  of  eulphocyanido  of  potassium  ia 
saturated  with  liydrocluoric  ether ;  the  nuxturo  set  aside,  whereupon  it 
decomposes  slowly  in  diffused  daylight,  more  quickly  in  sunshine,  with 
deposition  of  chloride  of  potaaviuni;  tho  lii^uid  mixed  with  an  erjual 
quantity  of  water  and  distilled ;  the  distillate  mixed  with  twice  its 
volume  of  pure  vinic  etber ;  a  sufficient  quantity  of  water  added  to 
separate  tho  viuic  ether  which  holds  the  sulphocyanido  of  ethyl  in 
solution;  and  thin  ftthercal  mixture  (listilled,  the  receiver  being  changed 
after  a  while,  because  the  vinic  ether  passes  over  first.  Tho  last  portion 
of  the  dislillate  yields,  when  ilistilled  with  water,  a  watery  licjuid  in 
which  tho  ttulphoc3'anido  of  ethyl  flouts  about  in  drops;  and,  ou  dissolving 
a  small  quantity  of  chloride  of  calcium  in  the  liquid^  these  drops  uuito 
and  form  a  stratum  on  tho  surface.  The  sulphocvanide  of  ethyl  ia 
decanted,  placed  for  a  few  days  in  contact  with  chloride  of  calcium,  then 
jHJured  off  and  rectified.  (Lowig.) 

CNKff  +  C'U'Cl  =  C«H»NS5  +  KCI. 

The  liquid  wbich  Liebif  {Pogg.  15,  539)  obtained  by  di&tUlinf  salphocysnidc  of 
potAssium  Mith  alcobol  Ritd  nil  of  vitriol,  and  rcgardi'd  u  sulpbocyanidr  af  rthjl,  appcan 
from  \iU  later  fTi»crimfrit«  {Ann.  Phann.  II,  IH)  to  rontjiin  no  nitro^'cn,  bnt  rather  to 
be  bisulptiide  of  ethyl,  or  some  such  compound,  mixed  with  fiulphiJc  of  curboD. 

Pi'opniifs.  Transparent  and  colourless  liquid,  of  gp.  gr.  1*020  at 
16"  (Cahours);  roOO  at  15",  so  that  drops  of  it  remain  saspondcd  in 
water  without  rising  or  sinking.  Mobile.  (Lowig)  Boils  at  H6* 
CCahonrs^;  at  about  100\  (Lowig.")  Vapour  density  3  01^8.  (Cahoars.) 
Smells  like  sulphnryanido  of  methyl  (p.  121.)  (Regnault.)  Has  a  i>eno- 
tmting  odour,  like  that  of  mcrcaptan,  and  a  sweet  ta^te,  like  that 
anise.  (Lowig.) 

Ctthoura,  iJimg, 

«C  . 3fi     ....     41*38     4Vb2     41-20 

*H  ,...„ 5     ....      S-74     5'82    ..„.,„  613 

N 14     ...     1009     16-17 

2  8  „ 32    .,..     36*79     3(i-23 

C*UVC=iNS? 87     ....  100-00 
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VoL  D«iui«T. 

C-vapoar. « 6    2*4960 

H-gM 5    0-3465 

N-go 1 0-9706 

S-Taponr ^     2-2186 

Vapour  of  C«H«,(?NS» 2    6-0517 

1 8*0158 

DeeompOiiUons.  Snlpfaocyanide  of  etfarl  behares  with  reagents  in  a 
rimiUtr  manner  to  gnlpbocyanide  of  methyl  (p.  121) ;  it  i«  Tiolently 
attacked  by  chlorine  and  bromine,  and  yields  erystalline  prodneta  with 
the  latter-  (Cahours.)  —  Nitric  acid  exerts  a  violent  decomposing  action 
vpon  it,  but  proddcea  only  a  small  qnantity  of  salpburio  acid.  (Lowig.) 
— -  T  Tolerably  concentrated  nitric  add  acts  strongly  on  BulphoeyaDulo 
of  ethyl,  giving  off  nitrous  acid,  nitric  oxide,  and  carbonic  amid,  and 
forming  siuphnnc  acid  (the  qnantity  of  which  increases  with  the  strength 
of  the  nitric  acid  used)  and  ethylosulphuroua  acid,  O^H'SH)'}  which  oa 
evaporating  the  liquid,  remain  in  the  form  of  an  oily  liquid  resembling  oil 
of  vitriol  and  having  an  alliaceous  odour  (Muspratt,  compare  p.  407).  V  — 
Snlphocyanide  of  ethyl  is  not  perceptibly  decomposed  by  boiling  with 
aqneons  potaah,  even  for  a  long  time;  but  when  boiled  with  aleoholis 
potash,  it  gives  off  ammonia  and  bisulphide  of  ethyl,  and  leayes  carbonate 
of  potash,  but  not  a  trace  of  snlphocyanide  of  potassinm.  (Ldwig.) 
[Shoold  not  mercapUn  be  formed  rather  than  bisulphide  of  ethyl  ?  C*li*NS*  +  2K0  -*■ 
4HO  -  NH>  +  C*W&  +  2(KO,CO>)]  —  Sulphocyanide  of  etbyl  heated  with 
an  alcoholic  solution  of  protoanlphide  of  potasdnm,  imooediately  fonw 
protosulphide  of  ethyl  and  siolphoejranide  of  potassium : 

C«HK?NS»  +  KS  -  C<H»S  +  <?NKS». 

The  alcoholic  solution  of  sulphocyanide  of  ethyl  does  not  precipitate  the 
salts  of  the  heavy  metals. 


H  Oxysulphocyanide  of  Ethyl.    c«H'NSO*=C*H»0,C»xso. 

Debus.    Ann.  Fharm.  82,  253;  abstr.  Pharm,  Cenir.  1853,  81;  A'.  Ann. 
Chim,  rhyt,  36,  237;  N.  J.  Pharm.  22,  311;  Jahitiber,  1852,  563, 

0»ym\focyantaur€*  Aethyloxyd,  —  Discovered  by  Debos  in  1852. 

PormaHon  and  PreparatxMi,  I.  By  the  action  of  nitrous  acid  on 
xanthamide  (p.  441),  protoxide  of  nitrogen  being  formed  at  the  sune 
time  and  sulphur  precipitated: 

aiKNS^O^  +  NO*  »  C«H>NSO»  +  S  +  NO  +  2HO. 

Xanthamide  suspended  in  water  and  exposed  to  the  action  of  a  Btream  of 
nitrous  acid  gas,  melts  and  forms  at  first  a  colourless  liquid,  which  how- 
ever soon  turns  yellow  and  deposits  a  quantity  of  small  crystals:  ft 
colourless  gas  (iiitruus  oxide)  is  at  the  same  time  evolved.  '\Vhon  lit.* 
decomposition  is  complete,  if  the  product  be  washed  with  water  and  then 
digested  in  alcohol,  the  crystals  dissolve,  and  a  yellow  oil  is  left  behind. 
This  oil  remained  fiuid  for  •cferal  montbi  and  then  solidified  in  the  form  of  imse  talpbar. 
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—  From  tbe  nlcoliolic  aolution,  the  compound  C*H'NSO'  separates  in 
crystals  resembling  urea.  —  2.  By  the  action  of  protochloritle  of  copper 
on  xantliamide.  When  a  neutral  solution  of  protochloride  of  copper  is 
added  to  an  alcoholic  solution  of  xantbamlde^  the  liquid  first  assumes  a 
blood-red  colour,  but  afterwards  becomes  colourless  and  exhibits  an  acid 
reaction.  Sulphur  is  also  precipitated,  and  the  liquid  filtered  from  this 
precipitate  at  the  terminatioa  of  the  action,  first  yields  crystals  of  a  com- 
pound of  xautbamide  and  cuprous  chloride  (C*H'NS'0*,Cu*Cl),  and 
afterwards  long,  white  prismatic  needles  of  oxvsulphocyanide  of  ethyl; 
the  mother-ll^uur  contains  hydrochloric  acid  and  excess  of  cuprio 
chloride: 

Za^W}i&Of  +  4CuCl  -=  2(C«H7NS*0»,Ca»Cl)  +  OH^NSO^  +  aHO  +  8. 

Properties,  Crystalligea  from  strong  alcoholic  solutions,  in  thin, 
white  prisms;  from  dilute  solutions,  in  needles  gronpod  in  dendritic 
masses.  The  aqueous  and  alcoholic  solutions,  when  evaporated  at  ordi- 
nary temperatures,  yield  the  whole  of  the  compound  in  its  unaltered 
state;  \rhen  these  solutions  are  boiled,  the  greater  part  of  the  compound 
volatilizes  undecomposed,  together  with  the  watery  or  alcoholic  vapours; 
if  the  operation  be  performed  in  a  retort,  the  neck  becomes  completely 
covered  with  long  prismatic  needles.  —  The  compound  melts  below  100", 
and  on  cooling  solidifies  in  a  radiated  crystalline  mass  like  nitre.  At 
higher  temperatures,  it  partly  volatilizes  undecomposed,  and  is  partly 
resolveti  into  new  compounds,  among  which  the  sulphur-compounds  of 
ethyl  may  be  recognized  by  their  characteristic  odour.  —  The  solutions  of 
this  compound  are  neutral. 

Debus. 


6C  

36     .. 

..    41-37    .... 
..       5-74     .... 
..     16-09     .... 

..     18-40    .... 
..     18-40 

....     4053    .. 
....       5-66     .. 
....     16-17 
....    20-08 

..     41-13 

6  H  

5     .. 

6-17 

N  

14 

8    

16    .. 

2  0   

16    .. 

C<H»0,C«NSO ....    87    ....  10000 

Beeompositions.  Nitric  acid  of  sp.  gr.  1*4  decomposes  oxvanlpho- 
C3ranide  of  ethyl,  with  evolution  of  nitrous  acid;  oil  of  vitriol  blackens 
it,  and  evolves  sulphurous  acid;  hydrochloric  acid  dissolves  it  readily, 
forming  decomposition-products  not  yet  examined.  —  When  boiled  with 
barvta-water,  it  is  decomposed,  with  formation  of  alcohol,  ammonia,  and 
carbonate  of  baryta,  and  precipitation  of  sulphur. 

C'E'^NSOa  +  2BaO  +  4HO  «  C^H^C  +  NH»  +  2(BaO,CO«)  +  S. 

The  solutions  of  this  componnd  are  not  precipitated  by  nitrate  of  silver, 
corrosive  sublimate,  or  bichloride  of  platinum. 

Combinations.  Oxysulpbocyanlde  of  ethyl  dissolves  in  toaier  and  in 
alcohol.  (Debus.)  T. 
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Chlorocyftnide  of  Ethyl  ? 

7Um6,  Ann.  Chim.  P/iyt.  64,  221;  abstr.  Ann.  Pharm.  23.  254;  ri 
J.pr.  Chaiu  12,  62. 

This  componnd  is  obtAincd  by  passing  dry  cblorine  gas  tbroa, 
alcohol  containing  cyanide  of  mercury;  conden^in^  the  rapoors  erulv 
in  consequence  of  the  rise  of  temperature  in  a  cooletl  U-tobe;  and  waehi 
the  distillate  with  w&tcr  to  free  it  from  alcohol. 

Liquid  of  £p. -gr.  1*12;  boiU  below  50"^;  smelU  like  chloride  of 
cyanogen;  excites  a  copious  flow  of  tearsj  and  ta.5tcs  like  hydracjraaio 
acid. 

Its  composition    is  expressed  by  the  formula  OH*NC10=C*H 
C?NCI.  [No  analysis  is  given.] 

Bums  with  a  pnrple  flame,  emitting  a  vapour  which  precipitates 
solution  of  silver.     Aqueous  ammonia  decomposes  it  immediately,  witb 
evolution  of  gns.     The  compound   decomposes  slowly  under  cold  watfr, 
quickly   under   hot    water.     The  alcoholic   gnlution   decomposes    i 
hour!?,  leaving  a  crystalline  mass,  easily  fH>1uhle  in  water.  —  The 
pound  dissolves  in   wood-epirit,  ether,  and  alcohol,  and  is   precipi 
from   its  alcoholic  solution    by   water,    (Aime.)      Licbig  {Ahh.  PJk^rm* 
357)  jasUjr  reganU  tbU  investigatioa  u  uosjUisfactorjr, 


|i 


I 


Chlorocyanide  of  Formic  Ether  ?    C«H"NCl0*=C'H'O*,C»NCL 


STENnorsE.  Ann,  Phartn. 
Mag,  J.  18,  29. 


33,  92;  also  J.  pr.  Chrm.  26,  133;  ftUo  Pkik 


Prqf>ara(i(m.  1.  Four  ounces  of  cynnido  of  mercury 
heated  in  a  tubulated  retort,  so  that  the  alcohol  may  beeooM 
with  the  cyanide  of  mercury;  and  dry  chlorine  gas  is  passe«l  through  the 
tubulua  to  the  bottom  of  the  retort,  which  is  agitated  from  timo  to  tine 
to  facilitate  tho  solution  of  the  cyanide*  and  kept  constantly  cool  hy 
immeraion  in  cold  water,  as  otherwise  the  chloride  of  cyanogen  would 
;Mca|H)  in  the  form  of  gas,  instead  of  bein^  absorbed  by  the  aUohol.  As 
■eon  as,  in  consequence  of  the  continued  passage  of  the  chl(*rine,  the 
temperature  of  tlic  liquid  ri^o!^,  carbonic  acid  escapes  wilh  violent  ctfsr- 
ve^cencc,  and  crystals  of  sal-ammoniac  aio  df  posited  in  large  qaantit£«i^ 
the  stream  of  gas  must  be  interrupted,  nud  the  liquid  heated  after  brinf  | 
mixed  wiili  water.  The  snl-ammoniac  then  dissolves  in  the  water,  «htl4] 
thif^  oonipoiind  is  deposited  in  nee<llo.'*,  which  continually  increase  in  si»;, 
Uio  niutber-liquid  is  then  to  bo  decanted,  tho  crystals  thrown  on  a  &lt<r« 
washed  with  cold  water  till  every  tmcc  of  acid  and  chloride  of  niercary 
19  removed,  and  then  dried.  If  the  passage  of  tho  chlorine  be  too  Inn^ 
continued,  heavy  hydrochloric  ether  is  formed,  which  adtiorcs  teoacioiuir 
to  the  crytftul^,  impartinj^  to  them  its  odour  and  a  greasy  feci,  anil 
lowering  their  meltin;;  jM>int. 

2.  Strong    aqueous    hydrocyanic   acid   prepared    from     fcrroeyMUtb 
of  potas;jiuni  auu  6ul]diuric  ncid,  U  heated  to  the  boiling  pointy  ita  raj^MT 
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fta^sed  into  alcohol,  and  chlorine  gas  passed  into  the  alcohol  as  in  (1), 

tlio  containing  vcdsel  being  carefully  cooled,  till  the  liquid  effervesces 
strongly,  and  dejiosils  sal  ammoniac.  The  producLiuii  uf  sal-am  mo  a  iao 
arises  from  a  decomposition  of  chloride  of  cyanogen  by  water  : 

C'NCt  +  4H0  =  2C05  +  NH*CI. 

White  silky  aeedlefi,  resembling  sulphate  of  quiuino;  mcltiug  with 
partial  sublimation  at  120'';  neutral  to  vegetable  colours;  tastelesfl,  and 
inodorous.  (Stenhouae.)j 


Stcnbouse 

8  C «.. 

...     480    . 

..     35-45     . 

„ 3589 

6  H „. 

...       60    . 

..       442     . 

5-0-2 

N 

...     14  0     . 

..     10-34     . 

10-3& 

V-l  .....•(•((•••H*!*** 

...     35-4     . 

..     2G-16     . 

26-01 

4  0 «. 

...     32-0     . 

..     2364     . 

......     22-69 

aa'Ncio- 

...  135-4     . 

..  100-00     . 

......  100-00 

(Stcnbouse  supposes  the  body  to  contain  1  At.  II  more,  nmking  it«  formula  = 
C^H^.VCIO^ ;  lUTCordine  to  this  forniula,  Liebig  regards  it  as  n  compound  of  3  At. 
aldehyde  with  2  At.  chluride  of  cyanogen  and  2  At.  water: 

3C*I1^0»  +  2C=NC1  +  2HO  =  2(0'II^C10*); 

according  to  Berxeliua  {JaAre»lftfr.  23,  523),  It  may  ba  regarded  tis  u  coropaund  of  a 
chlurit£  of  elbyl  and  a  cvanidt!  of  elayl : 

C*H-C10*  +  C*HT<I  -  Cni'KClO*. 

The  vapour  of  the  compound  burn.*?,  when  set  on  fire,  with  a  large, 
yellow  flame,  which  does  not  doposit  soot.  With  boiling  Bulution  of 
putaHh,  the  compound  givey  off  ammonia,  and  forms  a  diirk  brown 
lii|uid. 

It  dissolves  sparingly  in  cold  water  or  aqueous  ammonia,  and  from  its 
{(olution  in  either  of  these  liquids  at  a  boiling  hcnt,  it  sejMinites  in  its 
original  state  on  cuoliug.  From  ns  solution  iu  gently  heated  oil  of  vitriol 
it  does  not  separate  on  cooliug,  but,  ou  addition  of  water,  it  separates  in 
its  original  stale.  Does  not  di:i2jutvu  in  hydruclduric  acid,  but  is  readily 
soluble  in  other  and  alcoUul,  nud  precipitated  from  these  solutions  by 
water.  (Stenhuuse.) 


Acetate  of  Ethyl.    C=MW=C*H»o.C*H'0*. 

Lacraoais.     Journ.  i]<s  S(;avant.  1730,  324. 

Wi^TKA'DOHf.     Dissert,  de  optima  acetum  cone,  ejusdcmquc  naphtbam 

conficiendi  rationc.     Gntt.  17T'2. 
BucHouE.     Tasehfiib.  1803,  57;  1807,  33. 
VoioT.     TascJtetib.  1781,  5;  1782,  4;   1783,  I;  1784,  184. 
SciiKKLE.     Opmc.  2,   i;i8;  also  Crell.  Ann.  1784,  2,  342. 
Berth.  Pelletikr.     Crdl.  Ann.   1786,  2,  323. 
IIkumbstadt.  yV/ya.  ckcm.   Vers.  1,  152. 
J,  Pelletier.     ^i'chei'.  J.  6,  438. 
Chenevix.     Gilb.  32,  192. 

SciioLZB,  Geule.v,  and  F,  D.  Lichtenberq.  A,  Oehl.  5,  672. 
N.  K.  Henhy.     Ann.  Chim.  58j  190;  also  iV\  GehL  1, 720.  —y.  Pharm. 

13,  127. 
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Th^nard.    M^.  de  la  Soc  d^Arctuil,  1,  153;  2,  IOj  tbekr. 

4.42. 
P.  F.  O.  BoULLAY.     y,  GeJiL  4,  42;  nUo  Oilb.  44,  285. 
DuPLoa.     N.  Tr.  6,  I.  307;  6,  2,  136. 
J.  Dumas  &  Pol.  BoutLAY.     J.  Phaj-rn,  14,  113;  aXao  Schw.  52,3371 

and  432. 
LiBBio.    Ann,  Pharm.  5j  84;  iino  Poga,  27.  615^-^  ^nii,  Phamti 

144. 


Acetic  ether,  Viuic  or  Ktfiylie  Aretatf,  EMai^aphtha,  BttigHthtr,  Brnffvituattf^ 
Bmgnaures  Aethylax^d,  Ether  acStigue,  Acetate  d'Oxyde  d'Ethyie.  —  Discovend  by; 
Lmuragftis  in  1759. 

Formatioju     1.    By   heating    alcohol   with   ac«tic  acid.     TL«  mor^ 
anhydrous  the  two  liquida,  the  more  quickly  and  abundantly  do  they  pro- 
duce the  compound  ethor;  but  iu  all  cases,  to  render  the  quantity  of  tho 
etber  in  the  distillate  sufficient  to  be  separated  by  water,  it  is  necessary 
to  repeat  the  <li8tilIation  fcrcral  times,  continually  pouring  tlio  diatlUatc 
back  again.  —  This  is  donbtless  the  reason  of  the  etatenieut  made  by 
Scheelo,  Komer,  Dolfuas,  Bucholz,  Schuiie,  Gchlen,  and  Lichtenbers,  tlmt 
acetic  acid  di.^tillcd   with  alcoliol  yiclda  no  acetic  ethor,  unless  a  small 
quantity  of  a  strong  mineral  acid  be  added;  while,  on  the  other  band, 
Lauragaitf,  Fourcroy,  Pelletier,  yenr.,  &  J.  Bell,  Spielmann,  WoislcDdorf, 
Hcrmbriladtj    Lconhardi,    Richtcr,   Chenevix    {GiUt.    72,    ]i)2),    TLensnf. 
Bouilay,  N.  E.  Henry,  and  others,  probably  because  tlicy  cohobatod  thd 
product  more  frequently,  obtained  the  acetic  ether  merely  by  distilling 
acetic  acid  with  alcohol.  —  A  small  quantity  of  acetic  other  ii?  formed  hv 
placing   acetic   acid   for   a   eoDslderublc  time  in  contact   with  ub^olulo 
alcohol,  even  at  ordinary  tcmpenituroti.    (Bouilay,  Hull.  Pkai-ta.  1,  III.) 
Even  mixtures  containing  alcohol  and  acetic  ncid  in  the  dilute  state,  eneb 
as  wine-Ices,  or  wine  which  has  passed  [partially]  into  the  etato  of  acetoO« 
formation,  or  vinegar  [^till  containing  a  portion  of  alcohol  not  onnrrrtcd 
into  acetic  acid],  ^icld  by  distillation  a  Kind  of  brandy  or  riuegrtr  coa- 
tflining  a  small  quantity  of  acetic  ether,  whicb  imparts  to  the  Cnrndy  a 
peculiar  ta^jte  and  odour.    (Voigi,  Tatchfiib,  1783;   Derosno,  Ann.  CKtm, 
e»,  331;  also  GUI.  32,  202  ;  Mojon,  J.  Phys,  75,  55  ;  Salzer,  R<^>rH.  \% 
255.)     A  portion  of  this  ether  was  perhaps  formed  before  the  distillation 
by  the  conllnued  conLict  of  the  two  bodies.  —  But  the  presence  of  eal- 
phuric,  hydrnchlorir,  nitric  or  hydrnfluorio  acid  (Scheele),  or  of  phos- 
phorus, arsenic,  or  oxalic  acid  (but  not  phosphoric,  sulphurous,  or  tMrtaric 
acid  (Thi'naid),  greatly  accelerates,  by  it^  water-forming  p<»wer,  the  pro- 
duction of  the  acetic  ether,  so  that  in  many  cases  a  single  distillation  is 
aulBcient  to  convert  the  greater  part  of  the  alcohol  int<»  acetic  ether.  —  A 
mixture  of  4  pts.  absolute  alcohol,  4  pts.  glacial  acotic  acid,  and  I  pt.  oil 
of  vitriol,  set  aside  for  a  few  diiye,  forms  a  email  quantity  of  acetic  rtfarr, 
which  separates  on  addition  of  wattT.  (Cutel,  A.  GfhL  5,  092.)  —  Chloride 
of  arbcuic  act^j  like  the  mineral  acids  in  accelerating  the  formation  of  the 
ether.  (DufloH,  N.  Tr.  C,  2,  13G.)  —  Aqueous  Folulion  of  chloride  of  sine, 
of  such  strength  as  to  boil  at  I40\  fonns  with  alcohol  alone,  mcrtlr  » 
trace  of  vinic  ether,  but  with  alcohol  and  acetic  ncid,  it  fncilitato)  (be 
formation    of  ncetic   etht-r,  just  as  sulphuric  acid  dc»es.    (Mitscht^rlirb, 
A".  Ann.  Chim.  Vhys..  7,  10.)  —  Acetic  ether  is  likowitip  obtained  by  dU-    ! 
tilling  alcohol   with  oil  of  vitriol  and  an  acetate.     If  tho  qanntity  of   ' 
enlphuric  acid  ia  at  must  sulEcicut  to  6uturat«  tho  ba«c  of  tke  acetaUj  the 
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formation  of  acetic  ether  goes  on  aa  slowly  as  wLen  acetic  aeifl  aiid  alcohol 
are  distilled  together  without  addition  of  another  acid;  but  if,  as  Soheele 
reconimendfi,  the  sulphuric  acid  ho  added  in  exoces.  a  ein^le  diMilhition  is 
sufficient  to  convert  nearly  all  the  alcohol  into  acetic  ether.  —  If  a  stream 
of  carbonic  acid  gafl  be  passed  through  a  Bulutiou  of  ikcotate  of  potash  in 
absolute  ulcohol,  eo  us  to  throw  down  carbonate  of  potai*h  (I,  127),  the 
supernatant  liquid  ia  found  to  contain  a  conaidcrablo  rpiantity  of  acetic 
ether.  (Pelouze.)  — On  the  forxnation  of  acetic  ether  under  the  inflaence  of  the 
itronger  ncidt,  see  also  Jonas  {Arcfi.  Fherm.  [2],  72,  9;  Fhann.  Ventr.  1850,  470.) 

2.  One  pt,  of  vinic  ether  gradually  mixed  with  2  pta.  of  oil  of  ritriol, 
and  then  with  1  pt.  of  jrhvcial  acetic  acid,  acquires  the  odour  of  acetic 
ether,  and  yiehU  that  product  by  distillation.    (Duflo.**,  N,  Tr.  fi,  1,  307.) 

3.  Wlien  3  pta.  of  sulphovinato  of  lime  are  distilled  with  1  pt.  of 
glacial  acetic  acid,  or  when  ijulphoviniite  of  putatih  is  distilled  with  acetate 
of  potash,  or  a  strong  solution  of  phosphovinicacid  with  acetate  of  potadh^ 
a  large  quantity  of  acetic  ether  is  obtained  (Liebig,  Ann.  Fkarm,  13, 
81  and  32,  and  Chim,  oigan.  I,  399  and  400): 


and: 


C*U'H:aO^,2SO»  -f-  C*U'0<  -  CH»0<  +  C»0,SO»  +  H0,SO». 
OUSK0»,2S0*  +  OHTCO*  -  C«U»0«  +  2(KO,SO*). 


Acetic  ether  also  pasfics  over  in  the  distillation  of  sulphorinic  acid  with 
acetic  acirL  (Mitsclierlicb.)  Thia  however  does  not  prove  that  in  the 
preparation  of  acetic  elhev  from  alcohol,  oil  of  vitrinl,  and  acetic  acid,  the 
formation  of  acetic  ether  is  preceded  by  that  of  sulphovinic  acid;  fur  thia 
mijtturc  contains  no  sulphovinic  acid  nut  oven  when  part  of  the  acetic 
ether  is  distilled  off  from  it.  Moreover  the  formation  of  the  acetic  ether 
is  powerfully  assisted  by  other  mineral  acids — hydrochloric  acid,  for 
example;  aud  in  thitj  cudo  we  cannot  suppipu*  that  it  ia  preceded  by  the 
formation  of  hydrochloric  ether;  for  hydrochloric  acid  is  much  luss  dis- 
posed to  form  hydrochloric  ether  with  alcohol  thau  to  produce  acet:o 
ether  with  alcohol  uud  acetic  acid;  and  hydrochloric  ether  cinnot  be  con- 
verted into  acetic  ether  by  di^stillation  with  acetic  acid.  (Mitscherlich, 
JV.  Aun.  Chim.  I'hyt.  7,  10.) 

4.  In  the  decomposition  of  chloride  of  ethylene  by  water  under  the 
influence  of  the  6una  rays.  (Mitscherliohj  p.  380.) 


Preparation,  Equal  parta  of  alrohol  and  glacial  acetic  acid  ore  dis- 
tilled together,  the  dL-^tillaic  being  frequently  poured  buck,  and  the  distil- 
lation continued  from  3  to  15  times,  almost  to  dryness,  but  lastly  till  only 
balf  the  liquid  has  distilled  over;  the  acetic  ether  may  then  be  separaLcd 
from  tlie  distilhito  by  caustic  potash  or  limr-water. —  Luurajfiiit  «nd 
Pelleiier  made  use  of  glacial  acetic  acid  prepared  from  acetate  of  cupper 
{K up/cf9piriHii,  p.  28H);  the  quantity  of  acetic  ether  obtaiut'd  amouiite<l 
to  0*8  of  the  alcohol  M»cd,  Spielmnnn,  Westendorf,  and  Thcnaid,  used 
the  acetic  acid  fcpitratcd  by  oil  of  vitriol  from  an  anhydrous  acetate; 
Tbenard  obtained  ^8  [its.  of  acetic  other  from  100  pts.  of  alcohol. 

2.  A  mixture  of  nluoiiol  and  glacial  acetic  acid  in  equal  parts  U  dia- 
tilletl  with  :iii<lilii.n  of  a  Fmall  qnantity  of  oil  of  vitriol.  (Sclieele, 
Tbenard.) —  lOU  pts.  hlcidiol,  (j.'i  glncial  acetic  acid,  and  17  oil  of  vitriol, 
yield  125  pts.  of  a  distillate  runsiotin^  almost  wholly  of  acetic  ether, 
which  may  be  purified  by  placing  it  for  half  an  hour  in  contact  with 
10  pl0.  oi  hydrate  of  potash.  —  100  pts.  alcohol,  100  pts.  acetic  acid,  auU 
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50  ptfl.  oil  of  vitriol,  yield  125  pU.  of  acetic  cthor.  (Schulze.)  —  100  pts 
of  alcohol  of  36^  5m.  and  17  pt«.  strong  acetic  acid  of  10^  or  11'  Bm  dis- 
tilled with  17  j*ta,  oil  of  vitriol,  the  distillate  being  freqaoutlv  returned, 
yield  122  pts.  of  pure  acetic  ether.  (Guibourt,  J.  Pharni,  3,  4lT.) 

3.  Ad  acetate  is  distilled  with  a.  mixture  of  alcohol  and  a  quajalitr  M 
oil  of  vitriol  aomewhat  moro  than  sufficient  to  saturate  the  base.  —  ' 
alcohol  niny  first  be  poured  upon   the  acetate,  and  then  the  oil  of  >  : 
or  the  &lc<»hol  and  oil  of  vitriol  may  bo  firet  mixed  and  then  poure«l  iipini 
the  acetate.  —  Henry,  from  100  pts,  alcohol,  100  pt*j.  ucetato  of  cornier, 
and  100  pta.  oil  of  vitriol,  obtained  107  pts.  of  acetic  ether,  which  how- 
ever appeared  to  contain  a  little  vinic  ether.  —  Voigt  di«tiU    10  pt*. 
of  alcohol  with   16  pts.  acetate  of  potash  and  G  pts.  oil  of  vitriuL  — 
Wcstruuibj  2  pt^.  alcohol  with  2  pts.  acetate  of  potash  and    1  pC.  oil  of 
vitriol.  —  Liebig  distils   10  pts.  of  pounded  crystallised  acetate  of  *<"»<U 
with  a  mixture  of  15  pts.  oil  of  vitriol  and  ti  pts.  85  per  ceut.  aleohol  at 
a  gentle  heat  at  firtit,  but  afterwards  at  a  tolerably  strung  beat;  mixes 
the  distillate  in  a  tubulated  retort  with  a  sufficiout  Quantity  of  ]>otash  \a 
neutralize  it;  introduces  into  the  distillate  an  equal  volume  of  chUtri'lt; 
of  calcium;  and  rectifies  after  a  few  hours  in  the  water-liath.      In  thit 
manner,  he  obtains  6  pt*.  of  acetic  ether,  which  may  be  freed  from  any 
rcaidual  alcohol  by  again   digesting  it  with  chloride  of  calcium,   lien 
pouring  it  off  and  rectifying.     Any  viutc  ether  that  may  bo  mixed  with 
It  passes  over  at  the  commencement  of  the  distillation.  — Sebille-Auger 
(J.  C/Uin.  nu'd.  8,  237)  mixes  30  kilograms  of  pulverized  and  dehydrAl«d 
acetAto  of  soda  with  43  litres  of  alcohol  of  32^,  in  a  copper  still  providrj 
with  a  silver  condensing  tube,   and  then  adds  18  kilograms  of  oil  of 
vitriol  [which  quantity  however  is  but  just  sufficient  to  saturate  the  soda] 
A  large  portion  of  the  acetic  ether  is  driven  over  by  the  heat  evolved  on 
adding  the  oil  of  vitriol;  afterwards  the  distillation  is  carried  almost  to   J| 
dryness  by  application  of  heat  without,  and  in  this  manner  there  if   1 
obtained  ."50  kilogr.  of  crude  acetic  ether,  which  is  shaken  un  and  »ec 
aside  with  1  kilogr.  of  slaked  lime,  then  decanted  and  distilled,  the  fint 
distillate  which  is  yellow  and  turbid,  and  the  last  which   is  brown  and 
acid,  being  kept  ai)art.     The  {product  thus  obtained  is  40  kilogr.  of  pan 
acetic  ether  of  sp.  gr.  OUO,  containing  only  small  quantities  of  aloob«l 
and  water.  —  Fiedler  mixes  16  pts.  of  crystulltzed  acetate  of  lead  wilk 
4  pts.  [too  little]   oil  of  vitriol  and  C  pta.  alcohol;    Oiutjior  {A.  Tr.  12, 
1,  I31)f  16  pts,  crystallized  acetate  of  lead  with  10  pts.  oil  of  vitriol  and 
Ifi  pta.  altwhol.  —  Bncholz  mixes  40  pts.  of  crystallized  acetate  of  le^d 
with  23  pts.  oil  of  vitriol  and  20  pts.  of  85  per  cent,  alcohol;  dintiU  off 
24  pis.  of  pure  acetic  ether;  then  chiinges  the  receiver  and  collects  4  pts. 
of  a  liquid,  from  whichj  by  agitution  with  caustic  potash,   1^  pt.  acrtxe 
other  soparatos  and  rises  to  the  surface.     He  then  agitates  the  whole  of 
the  acetic  ether  with  caustic  potash,  separates  it  therefrom  by  a  futUM^ 
and  rectifies  it.  —  1  *J  yt^.  crystallized  acetate  of  lead  distilled  with  9  pla 
fuming  sulphuric  acid  and  G  pt«.  alcohol  of  sp.  ^r.  0  835,  yield  10-4  pU 
of  crude  acetic  ether,  which,  when  shaken  up  with  aqueous  carlwmateof 
pf.to^h  and  rectified,  yields  7-7'>  pts.  of  acetic  ether  of  sp,  gr.  0  8ML 
(Botte,   Jntt.  J'hurm.  31,  204.) —  Liebig  distils  a  mixtuw  of  16  pti. 
anhydrous  acetate  of  lead  (dehydrated  by  melting  it  in  a  baaia  awl 
stirring  constantly),  .'*  pt«.  oil  of  vitriol,  and  4J  pts.  absoloto  alcohol, 
ol'tiiins  «  pis.  of  uectio  ether,  which  may  be  separated  by  agitation  with 
•«ter,  and  then  freed  from  vinic  ether  by  heating  it  to  40".     This  mct6e 
Mr  ifl  then  tltakcn  up  with  aqueous  carbonate  of  aodA  to  romovo  9^ 
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phurous  anU  free  acetic  ucid,  and  then  digested  wiili  lumiia  uf  clilurido  of 
caltMiini  renewed  frum  tiiau  to  time;  tbu  chloride  of  vulcium  cuiiiliiiieti 
with  all  tlie  water,  and  settles  to  tlio  bottom  in  a  layer,  from  which  the 
ueelic  ether  ie  jioured  otF  and  rectitiod. 

Aoctie  otlier  may  be  purified  from  alcohol  by  agitation  with  water, 
bolutiou  of  poUifih^  or  chloride  of  oakium;  from  acetic  and  tiul])huruiiii 
I  acid  by  agitaliou  with  potasih,  carbouate  of  potash^  or  lime,  which  huw- 
cvor  mu8t  not  be  allowed  to  act  Ioujl:;  or  at  high  tcniperuiurc^  otherwiMi 
they  will  dccotiifmse  it;  from  water  by  chloride  of  calcium;  auJ  from  any 
viiiic  ether  thai  may  be  prci^nt,  by  fractioual  diatiltatioUj  the  vinic  etUer 
Using  the  more  vuUitile  of  the  two.  —  To  obtain  aceti«  etlicr  perfectly 
free  front  alcuhol,  for  analysis,  Dumai>  &  Bouihiy  t^hook  it  up  with  water, 
fifteen  timuri.  using  fresh  water  each  time,  arul  thereby  raised  the  vapour- 
doneity  from  2*40  to  30(f ;  by  thl«  treatmeut,  however,  tho  greater  part 
of  the  acetic  ether  wud  taken  up  by  the  water. 

[On  tbe  preparation  of  acetic  etbt^r,  sec  olso  :  il.  Becker  (Arch.  Pharm,  [2], 
62,  163;  72,  16  and  14;)  ;  Scliuukul  «c  Itieckher  {Jahrtt.  pr.  PHann.  '20,  193);  Multr 
{Arch.  Phurm.  [2],  65,  1);  MurssoQ  {Arch.  Pharm.  [2],  CG,  257)]. 

Propertu?9.  TrauHpareiit,  colourless,  mobile  liquid.  Sp.  gr.  0*8i!2 
(Hermbsladt);  0862  (Chencvix);  0*8(i«  at  7"  (Theuard);  0882  at  18^ 
(Gehlen);  0  900^11  at  0  (Pierre,  N.Ann.  Chim.  Fhys.  ly,  207);  001046 
(H.  Kopp,  PogiJ.  72,  I);  0  906  at  Hb"  (Mareson);  01)03  at  17'' 
(H.  Becker);  0*932  at  20'.  (Gnssmann,  Arch.  Pkarm.  [2]  73,  3.) — 
Boiling  point  71°,  at  075  met.  pressure  (Thenard);  74'  at  0'76  met. 
(Dnmiis  &  Doullay);  70  14^  at  07665  met.  (Pierre);  74*3°  at  076  mot. 
(H.  Kopp);  77*5"  at  27"10'"  (in  a  silver  vessel;  nuro  acetic  ether  is 
easily  heated  abovo  its  true  boiling  point)  (H.  Bcclcer);  83''  in  a  ghud 
vessel  (GuSitniann);  740'  at  0762  met.  (Andrews.  Chem.  ^'^oc.  Qa.  J .  1, 
27) ;  74°  (Person,  Compt.  rmd.  23,  524).  —  Vapour-deneity  =  3  06 
(Boullay  and  Dumas).  Hn£  an  agrecablo  odour  and  a  ploaitant  adlringent 
taste;  doo^  not  redden  litmus. 

Duinat  & 
BoulUjr.  Lirbif. 

^^k  fl c  48   ....   54-&5   aai^a   5447 

^K  8  H  8     ....       0-09     8*72     £»'67 

^K^  4  O  32     ....     3G-36     37*33     35'86 

Dccom}fositu>tis.  1.  Acetic  ether  bunu  whou  set  on  Hrc  wiih  a 
yollowiuh  whito  llame,  giving  oft'  vapours  of  acetic  acid,  and  leaving  that 
acid  in  the  li(|uid^8tatc.  (Scheele,  Thenard.)  In  the  lamp  without  Baaie 
it  l>chavc.s  like  ether  and  alcohol.  When  it  is  burnt  in  Bbttgcr's  glow- 
lam])  having  aa  asbestus  wick  and  a  cap  (p.  209),  a  transparent  and 
colourless  distillate  is  obtained  which  has  a  ep.  ^.  of  0092,  retldens 
liimuB,  aud  han  an  odour  not  so  uuplcaimnt  an  that  of  the  lam])io  ot>tained 
from  vinic  ether,  but  more  like  that  of  acetic  ether.  It  producer*  tur- 
bidity with  nitrate  of  silver,  aud  forms  after  u  while  a  greyibh  white 
prccipitnlo.     Bui  it  does  not  reduce  the  solutions  of  mercury,  gold,  or 
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plulinum,  oven  at  a  boiling  heat,  ncithor  does  it  beoonH)  ooloared  wfccM 
heiitcd  with  oil  of  vitriol.     (R.  Bottler,  J.  pr.  Chem.  12,  337;  »*«o  S.  Btl 
Arch.  13,  275.)     Acetic  elber  kept  iu  a  bottle  half  full  of  air  quirUjl 
tiirnfl  60ur.  —  3.  It  nbaorbs  clilunne  gus,  quickly  at  fir^t  and  with  ;.Tcail 
evolution   of  heat,  aftorwards  more  slowly,  giving  off  a  large  qnaiititj^ 
of  hydrochloric  acid  giis  mixed  with  chloride  of  ethyl,  a  small  quuititil 
of  acetic  acid  bcinju:  fnrnicd  at  the  eaiiie  time.     In  thia  reaction,  the  acctMl 
other  ia  tirst  convened    for   the   niosi  port  into   CC1"H''0*    (Ma]af^oti)fi 
then    by  continued   action   of   the  chlorine,   into   C*C1*HH)*,    then    into 
CCl^H^O*,    then     into    CCi^H'O*,    then     into     OC1*H=0\    then     into 
CCrHO*.  and  finally  into  C'CPO*.    (Lebhino.)—  4.   Acetic   ether  di 
tilled   with    nitric   acid   yiold8  acetic  acid,  and,  according   to    Henry 
leaver  a  residue  containini;  a  small  quantity  of  oxalic  acid.  —  5.  W 
distilled   with    oil   of   vitriol,    it    yields   vjnio    ether    and   aioetic   »ci« 
(Boullay,)     Ht'ivlod  with  an  eqnal  weight  of  hydrochloric  acid,  it  vicK 
chloride  of  ethyl  iu  the  distillate,  and  acetic  and  hydrochloric  acid  in 
residue.    (Duflos.)  —  7.    Dietilk-d  with  chromic  and   ^nlphnric  acid. 
yields   acetic  acid   and   oxyprn-cther  (aldehyde.)    (Dnflos,    Brrh  Jah 
27.  1,  84.)  —  8    In  contact  with  water  it  qnickly  turns  sour,  that  li^ni^l 
taking  up  the  acetic  acid.  (N.E.  Henry.)  —  9.  Aqueous  potash  diotiUi 
with  an  aqueoua  solution  of  acetic  ether,  decomposes   it   quickly,  wii 
formation   of  acetate   of  pota«h   (Scheele);    in   thia   case,    accortiinj^ 
Chenevix  and  Th^nard,  h^drated  alcohol  dietil«  over;  and.  according 
Thenard,  30  pts.   of  acetic   ether  yieM  17  pts.    of  ncetatti  of  polai 
and  somewhat  nioro  than  l.'j  pt«.  of  alcohol   (a  portion  of  the  atcnh^ 
vas  lost)j  the  snme  decomposition  is  exhibited  when  vapour  <tf  acri 
ethor  is  pa«6ed  throu>^'h  aqueous  potAsh.  (DouUsy.)     An  acetate  is 
formed  when  acetic  ether  is  kept  in  contact  for  funr  years  at  oniii 
icniperntures  with  potash,  lime,  magnesia,  fcrroso-ferric  oxide  or  uii 
curie  oxide;  with  mercuric  oxide  it  forms  mercurouj)  a«i  well  aa  meivai 
acetate.     Zinc  and  iron  alt^o  form  small  qiiautitic8  of  acetate;  bni  f« 
oxide.  arpeniouH  acid,  antimony,  bismuth,  tin.  and  copper,  have  no  actkivl 
upon  it.  (N.  E.  Henry.)  —  It).  A  mixture  of  lime  and  hydrate  of  |tol 
absorbs  acetic  ether  with  ^'reat  evolution  of  heat,  and  when   stron^j 
heated  with  it,  ^ivcii  off  a  lar^  quantity  of  hyilro^u  pas,  and 
acetate  of  potash   (Dumas  &  Stas,  Ann.  Chim.  Phyt.  73»  ]o2): 

CHHJ^  +  2(HO,KO)  =  2C*H»KO*  ¥  4H. 

Acetic  ether  dehydrated  over  chloride  of  calcium  is  not  doooropoaed 
hydrate  of  pota«u  which  has  been  freed  by  fnsion  from  exoees  of  waler. 

(Dudus) 

11.  Potassium  decomposes  acetic  ether,  evolving  grerit  h<«i«  oft«« 
sufficient  to  .set  the  liquid   on   fire,  and  convrri.s  it  into  a  tnnsm 
appears  to  contain  acetylite  or  even  Hldehydatcof  pot4it)i.  b«*sideaetl 
of  potassium.   (Lowig  i  Wcidmann.  Ptygtj.  50,  98.)     When  jmiI 
added   by   small   portions  lo  excess    of   acetic    eilier.    Iho    liquid 
cooled  from  without  during  the  atUlition  of  the  potaMJum,  but  aftai 
heate*!  to  the  Iwiliiig  point:  it  de]>otiits  on  coolinjir,  white  saline  lloekji, 
if  B  tolerably  largo  quantity  of  potassium  has  been  used,  (*(didificB  ia 
crystalline  ma-ss.     Tni.i  mass  dissolves  in  water,  while  the  undeoom|ioM4 

Sortion  of  the  acetic  ether  separates  out.     Tl>e  aqurous  solution  vfai 
istilled,  givoK  off  a  mixture  of  acetic  ether  and  alcohol,  and   le«%^ 
brown  alkaline  liquid,  which  when  placed  <»vor  mercury,  >creedi)yabi^«ffWi 
oxygon,  ami   thoreby   lobcs  tho  power  of  priTipitutiug  thr  mfftol 
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nitrate  of  silver  at  a  gentle  faeat.  The  brown  liquid  mixed  with  snlphurio 
acid  tivjiosits  flakes  of  brown  resin,  and  if  aub8e<iuently  dittilled  out  of 
contact  of  air,  yields  an  acid  like  acetic  aciil  and  not  possessing  the  odour 
of  aldehyde;  this  acid  dissolves  oxido  of  silver,  but  deposits  the  metal 
en  the  application  of  heat,  and  forma  acetate  of  eilver  when  heated  with 
excesti  of  oxide  of  Hilver.  (Lliwigfi:  Weidmann.) — [Lowig&  AVeidmanu 
give  for  hypothotically  anliydrous  hypoacetyloua  acid,  the  fonnnla 
C*I1*0'',  and  express  tlie  reaction  by  the  equation: 

2C''H'0*  +  3K  =  KO.CH"'0»  +  2(KO.C*HH)>0  j 

But  ethyl.ite  of  potassium  ia  not  KO,C*H»0»,  but  KO,C*H»0=C*H»KO*. 
7'}ic  foUowing  equation  ia  simpler: 

CH^O^  +  2K  =  C*H*KO«  +  C*H»KO». 

The  latter  body  would  be  aldehyde  having  1  H  replaced  by  1  K,  and 
wbeii  dissolved  in  water,  would  form  potash  and  aldehyde,  wliich  how- 
ever, if  the  air  were  not  completely  excluded,  would  Tie  partially  con- 
verted into  acetic  acid.  Lowig  &  Weidmann,  however,  did  not  obtain 
any  indication  of  the  presence  *>f  aldehyde.] 

Comlinationx.  Acetic  ether  dissolves  in  7  pt^.  of  Water  (Thenord), 
in  9  pta.  (Gehlen),  farming  a  solution  which  when  recently  prepared 
does  not  redden  litmus.  —  ^  According  to  Mohr  {Arch,  f'/utrm.  [2], 
65,  1)  it  dissolves  in  11  or  12  times  its  weight  of  water  at  ordinary 
temperatures;  according  to  Becker  (Arch.  I^hur-m  [2],  72,  15  and  147) 
it  dissolves  at  ordinary  temperatures  in  about  12  pta.  of  water,  and 
dissolves  from  -j'^  to  g'^  of  that  Hquidj  according  to  Marsson  {ArcJi, 
I'hann.  [2],  QG,  257)  it  gives  up  scarcely  5  per  cent,  of  its  volame  to  au 
eqaal  volume  of  water  at  IT "5°.  IT 

Acetic  ether  dissolves  PhosphoruSf  forming  a  solution  precipitable 
by  water.  (N.  E.  Henry.) 

Dissolv-es  only  0*6  per  cent,  of  Svfphtiv,  (Favre). 

Mixes  with  strong  mineral  acids.   (Westendorff,) 

If  previously  dehydrated  by  chloride  of  calcium,  which,  together  with 
the  water,  settles  to  the  bottom  forming  an  oily  stratum,  it  dissolves  largo 
additional  quantities  of  chloridf  of  caicinm^  forming  a  thick  mixture 
which  solidifies  in  a  stiff  crystalline  magma.  This  crystalline  compound, 
which  resembles  the  alooliolates  and  may  be  obtained  quite  dry  by 
pressure  between  priper,  gives  off  the  ether  at  the  heat  of  the  water- 
bath,  without  fusion  and  in  a  state  of  the  greatcKt  purity,  and  is  resolved 
by  contact  with  a  small  qn.intity  of  water  or  by  exposure  to  moist  air, 
into  aqueous  chloride  of  cah-iuni  and  free  acetic  other.  (Liehig.) 

Acetic  ether  is  capable  of  combining  with  Bichloride  of  Tin. 
(Lewy.) 

It  mixes  in  nil  proportions  with  Aleoiiol  and  Ether,  and  is  separated 
from  the  latter  by  water.  Sicettened  AcHic  Add,  vertiittsie  Ewigmave^ 
iSpirittoi  dnlcificatim^  Liquor  auodj/nvi  ve'jelabUit  We^tendorJH,  is  a 
mixture  of  acetic  ether  and  alcohol. 

It  mixes  with  concontrated  Acetic  acid.  (Westcndorf.) 

It  dissolves  oils  both  fixed  and  volatile,  also  resius,  many  organic 
acids,  &c. 
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THE  SIXTH  ANNIVERSARY  MEETING 

or  TBK 

CAVENDISH  SOCIETY. 


Thr  Aimiveraary  Meeting  of  the  Cavendish  Society  for  the  year 
1853  was  held  at  the  rooms  of  the  Chemical  Society,  No.  5, 
Cavendish  Square,  on  Monday,  the  Ist  of  March,  at  three  o'clock 
in  the  afternoon. 

The  Chair  was  taken  by  Thomas  Obaham,  Esq.,  F.R.3., 
P&B8IDSIVT,  who  called  upon  the  Secretary  to  read 

THE  REPORT  OF  THE  COUNCIL. 

'*The  statement  which  the  Council  have  to  submit  to  the 
Members  at  this  the  sixth  Anniversary  Meeting  of  the  Cavendish 
Society,  will  not,  they  trust,  be  thought  less  satis&ctory  than  that 
of  any  former  year.  The  continued  accession  of  new  Members, 
who  on  joining  the  Society,  become  subscribers  from  the  com- 
mencement, afinrds  strong  evidence  of  the  high  estimation  in  which 
all  the  works  of  the  Society  are  held,  and  justifies  the  course 
pursued  by  previous  Councils,  in  providing  for  the  demand  which 
now  annunlly  occurs  for  the  books  relating  to  past  years.  This 
constantly  occurring  addition  of  Membord  has  raised  the  numlx^r 
of  those  who  have  subscribed  for  the  years  1848,  1849  and  1850, 
the  three  first  vears  of  the  Society,  to  about  a  thousand ;  yet  as 
some  of  these  nave  fallen  off,  from  death  and  other  causes,  the 
income  of  the  Society  must  be  estimated  at  rather  leas  than  the 
sum  derivable  from  a  subscription  list  of  that  extent.  The  increase 
in  the  amount  of  subscriptions  received  since  the  last  Anniversary 
Meeting,  as  compared  with  the  statement  of  preceding  years,  u 
the  more  satisfactory,  when  considered  in  connexion  with  the 
unavoidable  delay  which  has  occurred  in  completing  the  works  for 
1852.  This  delay  has  been  a  source  of  much  anxiety  to  the 
Council,  and  they  trust  the  arrangements  they  have  made  for  the 
future,  will  obviate  a  repetition  of  it. 

'*The  Council,  having  entered  into  an  agreement  with  Pbofessob 
BiscBOF,  of  Bonn,  by  which  the  latter  undertook  to  furnish  to  the 
Society,  a  new  edition  of  his  *  Elements  of  Chemical  and  Physical 
Ocology,'  written  expressly  for  them,  it  was  expected  that  the  first 
volume  of  this  work  would  have  been  ready  for  delivery,  as  one  of 
those  issued  for  1862;  it  was  found  impossible,  however,  to  get 
the  work  ready  at  so  early  a  date,  and  therefore,  another  book  hai 
been  substituted  for  it. 


k  BRpucd  fer  1852,  BtBi^,  the  frit 


oTdtt  'OcpHiepnt  of  Giuuv**  ]Gbiid-boak«r  CSiemittry; 
Ae«EMi  iiilMii  cf  I^HXAm^s  ^Fkjsolqgjed  Cheniisfay,'  aiil 
^  '  iIiIm  of  Flrtri,*  icpRMStniK  ^  MkRMomie  mpeanince  of 
OtuJliBeand  ink  i  w!irt«f  pi  lAtiag  to  PlqrMologiaJChemMtiy, 
In-'DLOnoFrsKB.  Ifccw  woKfai  all  poMos  conadenUe  iotaaC 
it  it  cnnfthmttT  anticipated,  add  to  dM 
vUch  Aa  voifca  cf  the  Sode^  have  acqoind  ia 


tlw  aolgeetflf 
wliidi  bat  becB 

■Mat  pniifie  of  lite  ycais,  of  aew  beta  and  tiieoriee.  Aeonader- 
able  partaoB  of  tbe  book  ia  derated  to  tbe  genenlitMa  of  Otgaaie 
aatiai^  to  toe  fcfiaatiott  and  propertiaa  of  ovgaaiB 
-tiwir  tianfanutionB  and  deoumpoailioDa^'  tWir 
aad  tbe  teoriea  wbidi  bave  beoi  adopted  witb 
to  their  canttitaLtiaii.  The  aalijeet  baa  been  well  brooglit 
■p  to  the  pcBKnt  time,  by  the  Teiy  jndiciooa  additions  which  ham 
beea  mode  hf  Mb.  'Watib.  the  tranriator. 

^'TteieeeBtappeanneeofaiiew  part  of  the  Gennan  editioaaf 
Gjouv'a  work  aeena  to  jvtiib^  the  aatiemalxn  that  it  maj  bi 
coa^letedbsr  Aoanthorat  a  anSeientljr  eaiiy  period  to  admitof 
the  ■aiuieiiaptfd  laugicaa  ci  the  tiannatiOBu 

**11ie  aeeoDd  Tofanae  of  LtHiCAiiy'i  *  Fhywdogieal  €3iciBtfbT,' 
wUift  baa  bees  pupaied  aa  the  aeeood  of  the  SoSetj*a  booka  fcr 
185^  ticati  of  Ae  aninal  floida  or  jnioea,  and  oompletea  thii 
part  of  Ao  aidjcct. 

**^7be  third  woifc  iriiich  tiie  Oooncil  bare  been  enabled  to  fbrnisli 
to  tbe  Members  in  return  for  the  sobscription  of  1852,  consists  of 
a  series  of  beautifuUr  exeeated  plates,  containing  highly  cbarac- 
teristie  microscopic  representations  of  crvBtailinc  and  oi^nk 
objects,  which  are  referred  to  by  Pbofessob  LEnacAXK  in  hit 
'  Physiolopcal  Chemistry.*  These  plates  hare  been  recently  pro- 
duced in  Germany  as  a  Supplement  to  Lbhmakn's  work,  and  the 
Council,  having  ascertained  that  their  reproduction  in  this  countrr, 
with  an  equally  perfect  execution,  would  hare  inrolred  a  ven 
considerable  outlay,  made  an  ^arrangement  with  the  Germu 
publishers,  bv  which  they  hare  been  supplied  with  the  number 
required  for  tlie  Members  of  the  Cayendish  Society  from  the  original 
engravings.  The  description  of  the  plates  has  been  translated  for 
the  Society  by  Db.  Paul. 

*'  The  works  for  the  present  year,  1863,  are  in  progress  of  prepan- 
tion.  Part  of  the  manuscript  of  the  first  volume  of  Pbofes»oi 
IUschof's  work  has  already  been  reoeiTcd,  and  the  whole  is  piv 
pnred  and  only  waiting  the  author's  final  revision.  It  will  be 
printed  with  as  little  delay  as  possible.  The  translation  of  the 
third  and  last  volume  of  Lehkanit's  '  Phvsiolc^cal  Cheniistrr'  i» 
being  proceeded  with,  as  also  is  the  second  volume  of  the  Orf^ic 
part  of  Gmelin's  *  Hand*book/  ** 
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It  was  moved  by  Ms.  Baigbnt,  seconded  by  Mm.  EDMirvD 
QREA.TE8,  and  resolved, 

'*  That  the  Report  just  read  be  received  and  adopted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  Gentlemen  were  declared  to  have 
been  duly  elected : — 

9r«IQl(sit 
Pbotbssob  Obahim;  F  JCS. 


VicMirctfOrctttif. 


Abthxtb  Aumr,  F.O.S. 
Jacob  Bxll,  F.L.S. 
PaonssoB  Bbasdb,  F.B.S. 
SUbl  ov  BTjBUKOTOir*  F.B.S. 
Sib  Jambs  Clabk,  H.D.,  F.B.8. 
Waxasb  Cbuv,  F.R.S. 


JoHB  Davt,  M.D.,  F.RA 
HlOHABL  Pabadat,  O.CJL.  F3^ 
J.  P.  aASUOT,  F.E.& 
aiB.  B.  Kahs,  M.D.,  FB.S. 
W.  A.  HiLLBB,  M.D.,  F.B.8. 
Pbotbssob  WHBAnroHB,  FJSJL 


Countfl. 


P-  J.  CHJ30T,  H.A^F.B.A.S. 
Wabbxn  Db  la  Rub,  Ph.D.,  F.B.S. 
W.  FiBauBOir,  F.C.8. 
J.  J.  GBims.  P.C.S. 
T.  H.  Hbitbt,  F.B.8. 
H.  Bbkob  JoyBB,  M.D.,  F.R.S. 
G.  D.  LoiraBTATP,  M.D.,  P.C.S. 
T.  N.  B.  HoBSOB,  F.L.8. 


JoHB  Pbbot,  UJ>.,  F.R.S. 

B.  POBBXTT,  F.B.8. 

B.  H.  8KWPUI,  U.D. 

W.  Shabpet,  M.D.,  P.B.S. 

AlTBBD  Skbe,  F.B.8. 

£.  F.  Tbsokkaohbb,  F.Ca 

Chabibs  Tohuxbob,  Esq. 

A.  W.  WiLLUMaovt,  Fh.D,  F.C.S. 


Crcjuturn. 
Hbbbt  Bbauxovt  Luson,  H.D..  F.B.8.,  St.  Thomm^u  HoqMtaL 


#(a:ctxrv« 

Thbopbilus  Bbdwood,  Esq.,  19,  Montngw  Street.  RoMell  Sqiurv. 


It  WM  reaolyed, 

"lluit  Mk.  G.  B.  Buokton,  Ms.  Dugald  Cxhpbcll, 
and  Mb.  Jakes  Tknnant,  be  ^pointed  Auditors  for  the 
ensuing  year." 

Hie  following  Resolutions  were  unanimously  adopted:^ 

"That  the  thanks  of  the  Meeting  be  given  to  the  Pbx* 
siDENT,  TsEASUBEB,  and  COUNCIL,  foT  their  serrioes  to  the 
Society." 

*'  That  the  thanks  of  the  Meeting  be  given  to  the  Hovobabt 
Locix  Seobbtaeies  for  their  services  to  the  Society." 

"  Iliat  the  dianks  of  the  Meeting  be  given  to  the  Chexioal 
SociBTT  for  the  use  of  their  rooms  on  the  present  occasion." 

The  Meeting  was  then  adjourned. 

THEOPHILUS  REDWOOD,  Secbetabt, 

19,  Montague  Street,  Russell  Square. 
Uabcb  1st,  1868. 


l^onotatp  Hocal  %ectetatie0. 


Aberdeen— Dr.  R,  Rattray. 

Banbury—  Thomaa  Beedey,  Esq. 

Bath— 3.  P.  Tylce,  Esq. 

Becdes—yV.  E.  Crowfoot,  Esq. 

Be^ord—W.  Blower,  Esq. 

Belfast— Dr.  J.  P.  Hodges. 

Birminffham—GMrge  Shaw,  Esq. 

Bodmin— D.  ¥.  Tyerman,  Esq. 

Bolton— K.  H.  Watson,  Esq. 

Brighton— V.  Busse,  Esq. 

Bristol — Wm.  Herapatfa,  Esq. 

Cambridffe—W.   H.   Miller,   Esq., 
M.A.,  F.R.S. 

Carlisle — Dr.  H.  Lonsdale. 

Chester— ft,.  D.  Grindley,  Esq. 

Clifton— 0.  F.  Schacht,  Esq. 

Colchester — Dr.  Williams. 

Cork — Thomas  Jennings,  Esq. 

Cowft/ry— Francis  Wyley,  Esq. 

Derbj/— Dr.  A.  J.  Beraays. 

Dublin — Dr.  J.  Apjohn. 

Dudley— K  Hollier,  Esq. 

Dumfries— W,  A.  F.  Browne,  Esq. 

Durham — William  Clark,  Esq. 

Edinburgh— Dr.Qno.  Wilson,  F.R.S.E. 

Exeter—QiiiOT^t  Cooper,  Esq. 

Farnkam — W.  Kewnham,  Esq. 

Qalway — Dr.  Edmond  Ronalds. 

G/o»^ou?— Walter  Crura,  Esq.,  F,R.S. 

Qloucesler — Thomas  Hicks,  Esq. 

Oosport—Dt.  W.  Lindsay,  R.N. 

Ouemsey—Dx.  E.  Hoskins,  F.R.S. 

Halifax- ioim  W.  Garlick,  M.D. 

HelHone—Q.  W.  Moyle,  Esq. 


Hexham— John  Nicholson,  Esq. 
Horsham^V.  Snelling,  Esq. 
Hull—}.  L.  Seaton,  Esq. 
Leamington^^.  A.  Sandall,  Esq. 
ie«fo— W.  S.  Ward,  Eaq. 
Leicester-^.  H.  Stollard,  Esq. 
r  ■  .     ( Dr.  J.  Dickinson. 

^'""^P^^Ij.B.  Edwards,  Ph.  D. 
LlandUo — B.  Morgan,  Esq. 
Madrtu—J.  Mayer,  Esq. 

(James  Toung,  Eaq. 

NtweasUe-on-Tyne — R.  S.  Gilpin, 
Esq. 

Neurport  (Monmouthshire) — Ebene- 
zer  Rogers,  Eaq. 

Norwich — Edward  Arnold,  Esq. 

J^o/<in^Aam— Joseph  White,  Esq. 

(hford — Nevil  Story  Maakelyne,  Esq. 

Plymouth— 3.  Prideaox,  Esq. 

Portsmouth— yf.  J.  Hay,  Esq. 

St.  Andrew's— Dr.  0.  E.  Day,  P.R.S. 

St  Helen's  (Lane.)— James  Shanks, 
Esq. 

5Ac^W— James  Haywood,  Esq. 

Southampton— \( .  B.  Randall,  Esq 

5ioofc6rid(f€— George  Edmondson, 

Esq. 

Swansea — Ebenezcr  Pearse,  Esq. 
Whitehaven— 3 o\ak  B.  Wilson,  Esq. 
Winchester — Q.  Gunner,  Esq. 
Wolverhampton — B.  Walker,  Esq. 
Worcester— \i.  Pcrrina,  Esq.     *- 
Tor/fe— W.  O.  Procter,  Esq, 


UNITED  STATES. 
New  rbr*— Henry  BailUere,  Esq.,  290,  Broadway. 
i'AiVa^^ci/^Aia— William  Procter,  jun.,  Esq. 
Cambridge — John  Bartlett,  Esq. 


Harrison  and  Sons,  Printsrs,  St.  Martin's  Lane. 


